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Fourteen pages of practical pointers. Page 100, 
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Seo how many questions you can answer on page 116. 
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ET A BETTER Jo in America’s great industries, and 
(5 prepare to seize your coming opportunities—iearn 
mathematics. Mathematics is the basic requirement of 
all mechanical and scientific work, and of all business or 
industry based on science. Without this essential know!- 
edge even the most capable man is left behind while 
others forge ahead to better jobs, bigger contracts, more 
money. You need mathematics to understand all tech 
nical work, to supervise operations, to improve, 

Up and check on your work and the work of others. 

‘Such basic training is quickly recognized today and 
eladly paid for. It singles you out from the crowd and 
tives you an advantage whether it is a matter of a job, 
‘@ promotion or a contract. 

‘Now you can learn mathematics by an easy inexpensive 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for 
you by an expert who has devoted a lifetime to teaching 
Practical men the fundamentals of this important subject. 
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‘Mr. Thompson, the author of these 
books, is not an ordinary teacher of 
mathematics, He has had many years 
‘experience in giving students the kind of 
mathematical training they need in prac- 
tical work. He presents each practical method 
‘and problem in the clearest and simplest way. 
He gets right down to the kind of information 
that you need in your daily work. 

Don't let appearances fool you, mathematics is 
‘easy. You can get these books on approval and see for 
yourself how much enjoyment you will have while get- 
‘ing this valuable training and solving interesting practical 
problems that puzzle your friends and fellow workers. 
In no time at all you will be tackling with ease the most 
difficult question on this subject. 
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noustry is working at top capacity to meet the 

needs of our gigantic industrial program. Trained 
mechanics and technicians are in urgent demand. 

And in the best of these jobs, the jobs which offer 
the highest pay and the greatest assurance of steady 
employment, a knowledge of mathematics is required — 
because mathematics is the foundation of all technical 
work, Give yourself this basic preparation now by this 
quick, inexpensive home-study method. 


by J. E. Thompson, 
(contnved from opposite poge) 
to solve problems which are involved in all business and enables us to find the most efficient design for any kind of 
industrial work relating to machines, engines, boats, autos, mechanism, engine, or moving vehicle. problema in- 
planes, etc, Logarithms and slide rules and many other cluded in this book are the calculations of the length of paper, 
Practical applications, Cloth or belting in « roll, time and swing of « pendulum, rise 
find fail of electric current in coily the work done by 
oto! ‘States clearly all needed facts about figures, expanding gas or steam. 
tctes, sfc, Covert all the topic ewental in drafting 
‘and engineering. Deals with angles, triangles, circles, 
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ny other Figures that to engineering Thee Imlay eottose sme 
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250 Fourth Ave.. New York 3, N.Y. 

Send me MATHEMATICS FOR SELF STUDY in 5 volumes. 
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War Department, in the recent conflict. 
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Soap from pine trees helps 
make better tires 


Another example of "building for today, testing for tomorrow” 


it ‘THE large vat above, and in the 
barrels awaiting shipment, is 
more soap than most people will 
use in a lifetime. But nobody is 
going to bathe with it. Ic will be 
used in making synthetic rubber 
for tires—a new kind of synthetic 
rubber developed by B. F. Good- 
rich. 


Some sort of soap is used in 
making all types of synthetic rub- 
ber. Until recently it was soap de- 
rived from animal fats. The new 
soap shown here is made from 
rosin that comes from pine stumps. 
This different soap makes a defi- 
nite improvement in rubber. 
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Tires made from the new rubber 
give more wear than tires made 
from ordinary synthetic. They run 
cooler . . . and this is important, 
because heat destroys rubber. It's 
doubly importantin big truck tires, 
which often get as hot as boiling 
water. 


The new rubber was developed 
several months ago, and made in 
plants operated for the govern- 
ment by B. F. Goodrich. It was 
used in military tires, and was kept 
2 military secret. Then it was re- 
leased for use in heavy truck tires. 
Now it is going into passenger car 
tires made by B. F. Goodrich. 


This is only one of dozens of 
improvements that B. F. Goodrich 
has made since offering the first 
tires containing synthetic rubber 
ever sold co motorists in America 
—in June 1940. All these improve- 
menis are indications of the kind 
of extra value, extra safety and ex- 
tra wear you get whenever you buy 
a B. F. Goodrich tire. The B. F. 
Goodrich Company, Akron, Obio. 


Move wiles wile 
B.E Goodrich 


FIRST IN RUBBER 


AUTO -LITE 
SPARK PLUGS 


IM SERVICE ON EVERY FRONT 


NOW YOU CAN BUY AUTO-LITE SPARK PLUGS 


Like many products you preferred, the bulk of 
Auto-Lite Spark Plugs made these war years 
have been going to the armed forces—for trucks, Tine in the 
jeeps, half-tracs, combat vehicles of all types. ~ 
Now comes the good news! Auto-Lite Spark 
Plugs are again available. So, next time faulty Radio Show 2 Ay 
plugs in your car need replacing, you can get Sigg 
ignition engineered Auto-Lite Spark Plugs to 
help restore power and economy. In actual WELEN FORREST + GORDON JENKINS’ 
tests by the American Automobile Association, ORCHESTRA 
when faulty plugs were replaced by new Auto- i 
ites, mileage was increased es wich ds 12%. Every Tuesday Night NBC 


THE ELECTRIC AUTO-LITE COMPANY 
TOLEDO, 1, OHIO Mer Din TORONTO, ONT. 
BACK THE ATTACK-BUY WAR BONDS 
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‘more thon 
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More than two years ago, an engineer of 
the Laboratories visited U. S, S. Boise, re- 
turned with a mysterious box which went 
into the Laboratories’ vault. Now, victory 
opens the box and discloses a special kind 
of electron tube called a magnetron. It 
was part of a Radar which furnished data 
to aim U. S. S. Boise's guns during the 
night action off Savo Island on October 
11-12, 1942. Because of the high frequency 
generated by this magnetron, the Radar 
‘was not detected by the enemy, and the 
action was a complete surprise. Six Japa- 
nese warships were sent to the bottom in 
one of the early Pacific victories. 


BELL TELEPHONE LABORATORIES 


VICTORY REVEALS A MYSTERY 


This magnetron is a symbol of the Lab- 
oratories’ enormous war program. Half 
of it was devoted to Radar, the other half 
gave birth to radio transmitters and re- 
ceivers, sonar apparatus for the Navy, 
loudspeaker systems for ships and beac 
heads, fire-control apparatus for anti-ai 
craft artillery. Coming months will unfold 
the story. 

Bell Telephone Laboratories’ war work 
began before the war; until now, it claimed 
practically all our attention. With victory, 
we will go back to our regular job—help- 
ing to bring you the world’s finest tele- 
phone service. 
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"The I.C.S. Business 
Course which I took back 
in 1907 did me immeasur- 
able good." 


PHILIP MURRAY 


President, Congress of Industrial 
Organizations 


"I am deeply indebted 
to the early training I 
received from the I.C.S. 


Engineering Course." 


EDDIE RICKENBACKER 


President, Eastern Air Lines 


BOX 7634-1, SCRANTON 9, PENNA. 
please send me full particulars about the course before which I have marked X: 
exile Designing 


Elsceriea! Courses ‘Shin Drafting 
[Electrical Drafting Ship Pie 
é 


‘Givi Enotneering, Areht- 
fectural-and Mining Courses 
Drafting 


Rrchitoctaral 
‘Architecture 
sid Building 
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Coming Next Month 


THIS SENSATIONAL NEW AIRPLANE 
threatens to revolutionize the design of to- 
day’s standard transport planes. The trick is 
in the fuselage, which has been made so that 
it exerts lifting power instead of being sheer 
dead weight. Not yet being produced in 
‘quantity, the plane is being flown, proving its 
capacity for heavier loads and for greater 
speed with no increase in power. Photographs 
and drawings will enable you to identify 
modified flying wing when you see one coming. 


KNOCK-DOWN AND DRAG-OUT sounds 
Tike a fight, but it refers to the knock-down 
floating dry ‘dock that the U. S. Navy built 
in as many as 10 sections and dragged out to 
the other side of the world one by one. A 
fully illustrated article— photographs, of 
course, and the kind of dramatic explanatory 
drawings you're used to seeing in POPULAR 
Sctence—tells the story of these seagoing re- 
pair bases for our big battleships. 


LEUNA, CITY WITH NINE LIVES, Just 
outside of Leipzig was Germany's most gi- 
gantic chemical industry—a mammoth plant 
for making synthetics, much of it under 
ground. There were similar and interchange- 
able units, about three square miles of them. 
When one or more were bombed by Allied 
planes, the others kept up a terrific pace. But 
even a@ cat can survive only eight killing at- 
tacks. So it was with Leuna. Read the blow- 
by-blow description. 


PRESSED FLOWERS DON’T FADE if 
Helen Park, New York decorator, selects 
them, puts the squeeze on with tons of pres- 
sure, and encloses them between sheets of 
glass. The whole process is described and 
illustrated (in color, of course) with specially 
taken pictures that show every step in the 
speration, as well as the final striking results. 


HOW'D YOU LIKE TO MAKE A MIKE? 
Whether you intend to build a microphone or 
not, you will find this story on the electrical 
ear of radio both fascinating and instructive. 
For the home experimenter, it is a must. Full 
directions are given for making several types 
of microphones that will work, all illustrated 
with photographs and diagrams. 


THESE MEN KNOW THEIR FIDS and 
marlinespikes. They are the salty old pro- 
fessional ship riggers who splice ropes and 
cables—men who learned their craft through 
years of experience on tall-water wind 
mers. Here's a seaworthy, workmanlike ex- 
position of an art that was old when Colum- 
‘bus discovered America in you know when. 
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"Yes, 1 know, George 
—you've been with 
us twelve years— 


Can this happen to YOU? 


It 23 the President talking—telling George that 
while he would like to give him the job—to 
promote him to an executive position, it was im- 
possible to do so. 

‘This was a bitter blow to George—he had known 
for some time there would be a vacancy in his 
department—the department manager was movi 
up—a new department head would be appointed. 

ly seniority George was entitled to the job, had 
been counting on it. 

It would mean more money—those unpaid bills 
would be taken care of—the children would have 
more advantages—there would be travel, recreation, 
» Gocrgn had besa aa yal plone 

e had been a fine, loyal employee for twelve 
years—doing his assigned tasks well—hcping by 
faithful service to win some day an executive posi- 
tee ieee rages be 

jow all of these hopes were being swept away— 
as ina dream he heard his chief continue—"You 
see, George, in these days it is ability to produce 
that counts. You're not ready to take on the bigger 
job—you have made no preparations which would 
scabis yor to fill it properly. ‘The man who is going 
to get that job is Martin. He has been with us only 
four years, but during that. time he has not only 
been studying the relationship of his department to 


LaSalle Jnive 


‘A CORRESPONDENCE INSTITUTION 
Dept. 1083-R 


Ihave checked below. 
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Extension University 


417 So. Dearborn, Chicago 5. I. 
1 am tired of being like “George.” I want at least to investigate the 
‘pousbilities of home study for me. Send me FREE, “Ten Years Pro- 4 
Footion in One" and your free 48-page booklet on the business Held I$ 


the br as a whole, but he has been studying 
and Preparing himself at home.” Ff 

Poor George—no one to blame but himself. Busi- 
ness is full of “Georges” —men who do not realize 
the importance of Preparing definitely for promo- 
tion. They forget that long experience on one job 
does not necessarily prepare them for the job above. 
And almost never do they reach the executive job 
and the bigger money. 

Fortunately, there is a way—simple, practical, 
thoroughly proved by thousands—for the “Georges” 
to make sure of promotion. Modern home study—- 
the LaSalle way—gives them rather quickly the 
knowledge and ability to handle the job ahead. It 
does not interfere with their present job—instead it 
helps. It is moderate in cost and intensely interesting. 


In fairness to yourself — 
If you are one of the men in business doing routine worle 
jing along in alow pay job, there. one thing, in 
fairness to yourself, you should do right away—a 
WIN AND E COUPON 


that is—FI D MAIL THE BE- 
LOW AT ONCE. It can be the turning point in your 
business career toward the bigger rewards business is, 


Willing to pay to the man who is trained: Our FREE 
booklet “TEN YEARS PROMOTION IN ONE" is 
most inspiring. Don’t let a postage stamp and one 


minute stand between you and full details regarding our 
training and opportunities to which such training leads. 


d this A. M. SIG- 
GENERATOR to get 
Pro- 
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“Learn RaDIe Oo 


WITH THE 6 BIG kiTs oF 


BE A SUCCESS IN RADIO 
| Will Train You at Home 


suirn Peston’ Here’s a practical way to learn 


Radio at home in spare time—to 
train for a good Radio job, or to 
start your own spare time or full 
time Radio Service Business! 


You get Radio EXPERIENCE building 
real Radio Circuits with kits of standard 
parts I send. You get solid KNOWLEDGE: 
of Radio, Television, Electronic fund: 
mentals from my easy-to-grasp lessons. 
You follow the same "50-50" method that 
ed hundreds of beginners make $5, $10 
RA a week in spare time while learn- 
ing and prepared them for full time 
Radio jobs at good pay. 


‘The Radio Repair business is booming 
NOW. There is good money fixing Radios 
in your spare time or own full time busi- 
ness. And trained Radio Technicians also 
find wide-open opportunities in Police, 
Aviation and Marine Radio, in Broade 
ing, Radio Manufacturing, Public Adc 
work, etc. Think of the boom coming 
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You build this MEASURING INSTRU. 
MENT you the Course 
use It for practical Radio work 
on neighborhood adios to ‘pick 
up EXTRA spare time moni 


now that new Radios can be made! And 
think of even greater opportunities when 
Television, and Electronics are available 
to the public! Get into Radio NOW. 


Many Beginners Soon Make $5, $10 
@ Week EXTRA in Spare Time 


The day you enroll I start sending 
EXTRA MONEY JOB SHEETS to help 
you make EXTRA money fixing Radio: 

spare time while learning. You LEARD 
principles from my easy-to-grasp 

PRACTICE what you learn by 


building real Radio Circui six 
kits of Radio parts I send. your 
knowledge to make EXTRA money while 


getting ready for a good full time Radio job. 


My Radio Course Includes 
TELEVISION * ELECTRONICS 
FREQUENCY MODULATION 


Find Out What N. R. 1. Can Do for YOU 


MAIL COUPON for FREE 64-page book 
It’s packed with facts about opportunitie 
for you. Read the details about my Course. 
Read letters from men I trained, telling 
what they are doing, earning. Just MAIL 
COUPON in an envelope or paste it on a 


dent, Dept. SKP3, National Rodi 
1 Home Study Rodio School, Wesh- 
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Sample Lesson 
64 Page Book 


BOTH FREE 


FRE IN ives hints on 
Eocatine 
ek 


NATIONAL RADIO INSTITUTE, Wa: 
Win Rich 
LP 


GET BOTH Suivi in FREE 


t, Dept. SKPS 
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putting this 
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_” BEYOND EARTH 


What Strange 
Cosmic Power 
Influences Humans ? 


By wnar Richt does man presume that he is the chosen 
being of the universe and that the earth alone shapes his 
existence? In the infinite spaces above, tenanted by vast and magnif- 
icent worlds, are Cosmic forces which influence the life of every 
mortal, As iron filings respond to the attraction of a magnet, s0 too, 
your acts are the result of an impelling influence upon your will. Just 
as the unseen Cosmic rays give the earth form and substance, 0 too, 
from the infinite reaches, an invisible subtle energy affects the thought 
processes of every human. Life itself bows to this strange universal 
force—why, then, should YOU not understand and COMMAND 
IT? You are like a pendulum either to be swung forward to happi- 
ness and the fulfillment of your dreams, or backward into discourage- 
ment and disillusionment. Why remain poised in a state of anxiety, 
uncertainty, and anticipation? Learn to draw to yourself these 
Cosmic forces which will give your mind the creative impetus that 
will assure the end in life you seek. 


For You— A Gift Copy of the Sealed Book 


but for the modern man and 


Not for the curious nor the skeptic 
woman the Rosicrucians, a progressive movement of thinking per- 
sons, offer a free, Sealed Book, telling how you may acquire the 
truth about these phenomenal Cosmic powers litle understood today 
and which make for freedom and attainment in life. THis 18 THE 
Day Np ACE oF Mastery. Throw off the age-old custom of— 
“let life be as it may"—and learn to create it as you wish it 


The ROSICRUCIANS 


(AMORC) 
SAN JOSE. CALIFORNIA 


USE THIS GIFT COUPON 
Sere Mie.y... The Rouerucnnn (AMORC) 
enerusian Pork, San Jose Colors 

tend me without obligation the fre, 
Book, which tell bow I may obta 
al facts about the Coamic fate which 
or ite. 


© The Rosicrucians are NOT a Religious Organization 
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5 Minutes a Day! 


Give me 
and I'll prove I can 


ANEW MAN! 


'M “trading-in” old bodies for 

new! I'm taking men who 
know that the condition of their 
arms, shoulders, chests and legs 
—their strength, “wind,” and en- 
durance—is not 100%. And I'm 
making NEW MEN of them. 
I'm giving them the kind of 
powerful, healthy HE-MAN build 
that spells SUCCESS in life and 
business. 


Only 15 Minutes a Day! 


Are you ALL MAN: 
ety inne wth all the pe 
ny that ea liek your weight fn 
Wildcats! or do yon need the Reinet ra 
dive you help that ‘nas already era 
forked such wonders for other fellows, wt 
everywhere 


All the world knows I was ONCE a 
skinny, scrawny 9P-1b, weakling. And 
NOW’ it knows that T’anr the holder of 
the title, “The World's. Most 
Developed Man. 

do 'T work miracles with the 
other 
The answer Is “Dynamic Tension,” 
dmasing tucthod { iecovered and which ‘ 
changed me from a 97-pound weakling — &r¢ 
into the champion you see her 


In just 15 minutes a day, right in the 
privacy of your own home. I'm ready to 
prove that # 
Rew outfit of solid muscle over. e 
inch of your body. Let me put ney 
smashing power into ‘your arms and 
joulders—give you an ‘armor-shield of 
Stomach museleatrengthen your 
into real ‘columns of surging stam 
If lack of exercise or wrong living 
weakened you inside, Til get after thi 
condition, too. and show you how it f 
to LIVE! 


tough-muscled. on 


Charl 


Charts 


Men 


hands? 


FREE. "!: femous Book that Tells You How to Get 
@ Body that Men Respect and Women Admire 


My book, “Bverlasting Health and Strength,” tells you ex- 
actly what “Dynamic Tension” can do. And it’s packed with 
pictures that SHOW you what it does. RESULTS it has pro- 
duced for other men, RESULTS I want to prove it can get for 
‘YOU! If you want to learn how you can actually become a 
NEW MAN. right in the privacy of your own home and in 
only 15 minutes a day, then man'—get this coupon into the 
mail to me as fast as your legs can get to the letterbox! 
CHARLES ATLAS, Dept. 110, 115 East 2ird St, New York 
10, N. ¥. 
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INVENTORS 


NOW 1s tue time to 


stele AND SELL your INVENTION REE 
alin ana sedation BOOK 


jacturers everywhere presently engaged in war production 
future by buying up patent rights now, #0 they will 
items to make and sell for civilian consumption as- 
‘over: Thia ia what happened during and after the last war. 

fence, the amart thing for you to do is to look ahead to the future too. 
Protect your invention and yourself by applying for a patent now. 


“PATENT GUIDE” EXPLAINS WHAT TO DO 


Our “Patent Guide for the Inventor” answers many important questions 
‘ooncerning Patents that inventors constantly ask. It tells what facta, de- 
tails, drawings, akotchea, ete, are necessary to apply for a Patent; how 
to protect your invention through dated and witnessed disclowure: bow 
to do this AT ONCE to saleguard your rights; how Patent Office Records 
ean be checked to determine whether the invention is probably patent- 
able before filing fees need be paid 

practical way thee can be paid as 
how some inventors secured financial backing; how many simple in- 
ventions bave proved large commercial successes; how Patents covering 
improvements also ean be profitably utilised and marketed; tells count- 
Jeas other facts of interest. 


WHY YOU NEED EXPERT ASSISTANCE 


‘Tho Patent Laws were enacted for your benesit—to give you protes- 
tion for the features of your invention which are Patentable. But these 
features must be legally and concisely set forth in the form of “elaims.” 
This phase of the procedure is so complex that the Patent Office ade 
vises the Inventor to engage a competent Registered Patent Attorney, 
‘We maintain a large stad—earefully trained registered patent attorneys 
expert. draftamen—experienced 

been serving inventors for more than 20 years, 


TAKE FIRST STEP NOW 


With the Patent Guide you will receive also Free a “Record 
of Invention” form which will enable you at once to establish 
the date of your invention, before you ble your Patent applica- 
tion, This alep costs you nothing yet may be vital to your suc- 
ceca, _Remember—in Patent Matters, ACTION is IMPOR- 


MAIL COUPON TODAY! 


lay can coats ane Ca mm in an envelog j : 
pe Aa eee — | CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 
1 Registered Patent Attorneys before the United States Patent Office 
' 52-K Adoms Building, Washington 4, D. C. 
CLARENCE A. O'BRIEN & HARVEY B, JACOBSON | po ee a ct tp 
e | Tawemor’ Pree, dee, 
. phot dentin Sled ! Invention’: forma. Pits Tequant dose n0t oblate | 
Get This en | | 
Weshingion 4,0... | 1 
FREE COPY ! 1 
| | 
1 
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Modern prospectors made these finds through read- 

‘on aiticle in Popular Science Monthly for Feb- 
rwory. Here ore L. E. Leipold, Minneapolis school 
principal, and his son, with a 400-pound chunk of 
jade valued at $4,000 and a white sapphire said to 
be worth $2,000, both found in 


Acting on Popular Science Hint, 
Father and Son Go Prospecting 


I wave always had an idea that jade is 
some mysterious substance such as petrified 
‘sea foam, worked on by the Chinese for gen- 
erations in order to prepare something for 
display in American museums. That it 
existed in rough form never occurred to me 
until T read your article in P.S.M. for Feb- 
ruary. My 12-year-old son Darel read it at 
the same time, and our trip to Wyoming 
began to materialize. Planning a summer's 
trip is so much more interesting during the 
cold winter months. 

Our trip was everything that a vacation 
should be. We visited Lander, and met many 
people connected with the jade trade. We 
camped in the mountains; we walked the 
old Oregon Trail; we killed rattlesnakes; we 
got lost, got wet, got cold, got thirsty, got 
hot and tired. But every morning we were 
ready for another day's search. We found 
jade, various kinds and amounts of it, in 
addition to many beautiful Sweetwater 
agates and several fine white sapphires. All 
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in all, it was a fine trip, inspired by Porutar 
Saence. 

Darel is already planning another trip into 
that region next summer to prospect for 
gold. A mining engineer told him that “thar's 
gold in them thar hills,” and Darel wants 
to get his share. Fifty-dollar ore is a real 
enticement. And I can't very well let a boy 
his age go alone, can I?—L. E. Leipold, Prin- 
cipal, Nokomis’ Junior High School, Min- 
neapolis, Minn. 


Wonderful What You Can Do 
with a Sock and a Tin Hat 


ON Tux hot islands of the Pacific many of 
us soldiers have found a means of cooling 
drinking water merely through the process 
of evaporation. You suspend a wool sock in 
a helmet of water, and put a canteen in the 
top of the sock. It is surprising to note that 
within an hour's time the drinking water in 

the canteen has be- 
come several degrees 
cooler. The water in 
the helmet we use 
may be hot, but that 
in the canteen will 
be cool and pleasant 
to drink. This proc- 
ess also works satis- 
factorily with cokes, 
beer, or other bot- 
tled drinks.—Lt. A. 
W. G, APO. San 
Francisco, Calif. 


Here’s a New Idea for 
Joining Up Sewer Pipes 


IN THE May issue of P.S.M, a reader says 
the method of joining two cast-iron pipes 
crude. This may be so. It is true that lead 
shrinks while cooling. Well, why not_use 
something that expands while it cools? Type 
metal, for instance, which is part lead and 
part antimony and expands as it solidifies. 
(I have not tried it.) T am not a plumber, but 
a draftsman at the U.S. Naval Gun Factory. 
C. M. W., Chevy Chase, Md. 
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TO PROTECT THEIR 
INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before Invention Record 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protec- Know How Successful 


tion, The jirst step toward inventive success always 
and always has been—the application for a U.S. Potent. (MAMMAL LEM AUL L118 SUL 


There is no other way to protect your invention in METI M UTI ULL Le 
accordance with the laws of this country. 


MAKE THIS RECORD NOW 1; you bave an in- 

and wish to secure it for the future, act a once. Have it 
Gated now and recorded in our office, We will send you this FREE 
Yovention Record Form for the purpose.” Fill out’ the. Invention 
Record Form fully describing the nature of your invention. Make 
fa sketch of its main features, Mail it to ws and we will record the 
date it, was received in our office, The earlier the date the better 
your chance of combating rival inventors who may lay’ claim to 
Your idea later, Don't delay a single minute in taking this im 
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HOW WE SERVE YOU AS REGISTERED 
ATENT ATTORNEYS The U.S. Patent. Office 


strongly recommends—unless the inventor is familiar with such 


matters—that he employ the services of a Registered Patent Attorney 
in the preparation of his Patent Application. We are Registered ff These and many other inven 
Patent Attorneys fully qualified to represent you at the Patent Office. J '6, facts you'll learn 
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favorably by the Patent Office Examine 


‘Mail the coupon today for our new FREE Boo 
to Protect, Finance and Sell Your Invention,” 
FREE. Invention Record Form—-maybe this step will 
pave the way to future security for you and your 
Family. Act Today! 


We paint no glowing road to fortune—but éf you har 
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if the public accepts it—we can tell you it may provide 
ihe security and benefits you are seeking. 
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Patent Attorneys 
142-E Atlantic Bui 
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as Mileage piles up... 


your car needs... 
PYROIL more than ever! 


Maybe you are wondering how many miles 
the old bus has left. From now on the miles 
you drive are plenty tough. Give your car 
every possible help to carry you through. 
Add PYROIL—and be sure that lubrication 
is efficient—that you have a protective coat 
of oil on cylinder walls—that wear, rust and 
corrosion are not encouraged through simple 
neglect. Ask your station attendant to add 
PYROIL—a pint in your crank-case and 3 
ounces in your gas tank 
every 250 miles. Just say— 
“add PYROIL”—and add life 
to your car, 


Manufactured and Guaran- 
teed by Pyroil 


Ww. Vv. Kidd 
988 Main Street, 
LaCrosse, Wis. 


r----- 


PYROIL COMPANY 
988 Main Street, LoCrosse, Wisconsin 
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Jerry, the talking dog, is enter- 
taining hospitalized veterans, 
by courtesy of the PYROIL 
Company. 
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Granny Could Have 
Saved Herself Work 


IN THE five brain yey 
teasers (PSM, July“ 

"45, p. 127), there's 
one that makes me 
suppose that grand- 
mother has a lot of 
time on her hands, 
She could have cut 
the remnant with 
two straight cuts of 
her trusty snippers, 
as shown, and it 
would have resulted 
in less sewing. —F. 
W. A, West Hartford, Con... 


How U.S. Battleships 
Are Classed by Name 


ON pace 82 of your March issue you talked 
about the New Jersey class battleships. In 
all the books I have read, they are referrea 
to as the Jowa class battleships. A friend 
told me about this—L. C., Brooklyn, N. ¥. 


Hh 


AND FWA, STILL MORE EASILY! 


Congratulations to you and your friend 
for your keen eyes in pouncing on a tech- 
nical slip, which first appeared in a Navy 
press release of December 13, 1944. Since 
such releases are usually notable for their 
accuracy, we passed along the statement. In 
response to our further inquiry, the Navy 
Department officially settles the question 
‘once and for all. (1) The battleships in ques- 
tion are of the Towa class, not the New Jer- 
sey class. (2) Each battleship or other vessel 
receives an identifying number at the time 
that the group is designed. Members of our 
45,000-ton class of battleships bear the num- 
bers 61 to 66. The rule is that a class takes 
name from the first number, which in 
this case is Battleship No. 61, the Iowa. (3) 
As it works out, the first ship of a class to be 
completed is usually—but not always—the 
‘one for which the class is named. It simply 
happens that the Iowa is both—Ed. 


Don’t Let This Man Down; 
Tell Him How to Recoat 


I wave on hand a Ross Rapid Computer 
that has lost all of the enamel and I have not 
been able to have it recoated. How can I do 
the job myself? I have been a reader for 
nearly 40 years, and have not been disap- 
pointed yet—L. M. S., San Francisco, Calif. 


POPULAR SCIENCE 


AUDELS. REERI 
Alt CONDITIONING 


eapatatery ‘Pocket Companion. 


BS 
AUPE PLUMBERS & STEAMFITTERS 


me ond money with right Pesce es 
wing ideas. CHECK NOWI You can look over any Audel 
in your home. Stort the Eosy Payments if satisfied, 


F es mm 
Pine Bing a 


AUDELS, se WORKERS $1 «'M., A I L (0) R D E R 
om 


Vino. AUDEL & CO.,49 W. 23 St.,New York 10,N.Y. 


Please mail me for 7 dys’ free examination the books 
$4 Hmarted 3) tglow, apres to mai sh iT days on ach 
book or set ordered, and to further mail $1 month on each 
book or set ordered untill have paid purchase price, 
if 1 am not satisfied with Guides I will return them, 
DAuidely REFRIGERATION & Air Conditioning Guide - 
Audels POWER PLANT ENGINEERS GUIDE 
in cOmPRE' 


DEL: HE! 
Pats ey uf. 


Deve 


ork inelu 
Uuting, Pattern Detelopment & Shop Procedures 


UDELS ANSWER ON 
A i" eit N 


AUDELS NEW MACHINIST a 
<n TOOLMAKERS HANDY BOOK. 
" 


Beets 
‘AUD! Ls MATHEMATICS & 
CAL ULATIONS FOR MECHANICS $2 


raplete review, Jie & Joeved 


AUDELS HANDY BOOK OF 
For PRAY eTICAL ELEC 
ay 


PppBrereye eee a eagy 


thos of elec 


acter ones erase 


DEL Publishers, 49 W. 23 St., N.Y.10 3 emptoyed »: 


OCTOBER, 1945 19 


Fe eee aes 
-WEAREVER 


B 
Va TELESCOPE PRECISION 
sets this pen apart! 


Sleek, trim, tailored, the 1943 Wearever Zenith 
introduces new beauty in appearance and perform- 
ance. Designed and built with a precision worthy 
of a fine telescope. Precision that distinguishes the 
ingenious “C-Flow” feed, the 14-carat 
gold point, the very design of this 
handsome pen. See, try, buy the ruby- 
topped Wearever Zenith. Made by 
David Kahn, Inc., North Bergen, N. J. 
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| South African Recommends 
Half-Tracks for Helicopters 


Your article on “These Are the Planes 
You'll Fly After the War" interested me im- 
mensely, and I think the man with the con- 
tra-revolving-blade helicopter has really got 
something. But I would like to suggest that 
it be made to land on water as well as on 
the ground; also to have a small half track 
| in place of wheels, a sort of flying Weasel. 
| That is asking rather a lot, isn't it? But then, 
nothing is too much for ‘the proved genius 
of the U.S.A. I would be pleased if you 
would pass this idea on to the designer; I'm 
sure he could use it to good advantage. Also 
let him know there will certainly be a huge 
market for his 
product in South 
Africa, and I will 
be at the head of 
the line. 

T have read your 
excellent magazine 
for years, and do 
not hesitate to say 
that it is the very 
best publication of 
its kind. T have one 
objection to the 
“Popular Science” 
film, however—it is 
too short—R, R. I, 


| First-Class Private Made 
First-Class Suggestion 


In Your July issue, Pfc. A. V. suggests the 
use of silica gel in medicinal powder. I 
think this suggestion has been anticipated. 
A few years back, a powder named Sylox 
was placed on the market. It contained 
silica gel tale, oxyquinoline-benzoate, boric 
and benzoic acid. The label suggested its use 
for itchy irritations, poison ivy, athlete's 
foot, prickly heat, chafing, and minor skin 
abrasions. The preparation was supposed 
to take up moisture from the skin, leaving 
it smooth, cool, and comfortable. I believe 
the article referred to was one that I wrote. 


—wW. E. B,, Akron, Ohio. 


POPULAR SCIENCE 


gered 


yon 
Ww 


NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


SPRAYBERRY TRAINING GIVES YOU BOTH 


TECHNICAL KNOWLEDGE— SKILLED HANDS 


111 Show You a New, Fast Way to Test 
Radio Sets Without’ Mfg. Equipment. 
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Service. You do that for yourself — by pre- 
paring to meet the requirements and making 
a high rating. The purpose of I. C. S. is to 
prepare you well, 
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cover requirements of the examinations given 
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‘The cost is reasonable. The instruction texts 
provide a thorough knowledge of the subjects 
required. They give actual practice in per- 
forming the work of tests similar to those in- 
cluded in Government examinations. They 
prepare you not only to pass the examination 
but also to hold the position after appointment. 
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‘are holding down jobs while they study. 

Many of the men now filling top positions 

in commerce and industry obtained 

their business or technical training from 

1.C.S. in just that way. What they 

achieved in their spare time, you can do in yours. 


Start now—as they did—by mailing this coupon: 


BOX 7623-1, SCRANTON 9, PENNA. 
Without cost or obligation, please send) me full ‘particulars about the course before which T have marked X: 
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HOW TO WRITE 
FOR PROFIT 


Free Offer Points the Way 


Most famous authors were once Just ord!- 
pary peoples with. an 
Goutal couldn't even 


to successPal- 


mer “Institute's ome “study” training: 
Gorsed by such tamous writers as Huth Col 
fore “sltchell, “Rupert Hughes. Gertrude 


Atherton 
Rathetine Newlin, Bure Ta have 
But ‘there was po. Palmer Institute then. 
There have. been “hundreds of successful 


i, 


Hor eran. “Wry not 


send to Palmer Institute 


te determine ma 
and this request is con~ | 
i 


fornia, Dept. TM105 | 


START NOW TOWARD A FUTURE IN 


REFRIGERATION aud 
AIR CONDITIONING 


and Ale are among 
ef Aeron. So Sccindesreseed Yo 
3 WiSue ee services snd i 

i squipment are aig urge ssones. 


Spare Time T: ing, 
for your Post-War future 


yest aie Lelie ner pendto 
‘offices, homen.. 


reat industries. A 
Rerwenal following are scat 
ly inter 


pernes RiGEAVON Mah Cepon 


en kt 
and Alt CONDITIONING SHOP. 


Practical Interesting Training 
Berg teas oats ean aes 


Pied ot obligation, Write TODAY SURE 


Brent 
areas 


Learn to Service 


and Repair 
ELECTRICAL APPLIANCES 


Learn to be a service mechanic on all types of electrical 
Appliances "and prepare now for a permanent future, 
independence and security. operating # bu 


Shea the next depr 
Glectrical appliance 


Glesners. Stoves. ikmaps, motors, irons ete. 
Go house ‘wiring, Also haw to. start y' 

Of ite capital write today for FREE Musttated booklet 
‘hich wil 'explain in detail, No obligation. No salesmen 


will calls 
PACIFIC TRAINING SCHOOL 


ELECTRONICS =: 
and YOU! 


for book 
‘nteraatonal Correspondence Schools, Box T6OE-L Scranton 8, 


stuoy om ENGINEERING 


Fix Chairs, Tables, ALL FURNITURE 
with So-Lo’s WOOD GLUE 


Modernize Your Gun! lero fon re! 


able grips 


‘SPORTS, INC. (Mfrs.)5501 Broadway.Qept S-10,Chicago 40,tI. 
POPULAR SCIENCE 


You's really enjoy learning plastics this new, inter- 
esting way! For you'll actually make beautiful, useful 
plastics articles during your home study training with 
Plastics’ Industries Technical Institute. 


NOW’S YOUR OPPORTUNITY—Yes, the ex- 
iting age of plastics is here! Demands of war have 
caused phenomenal growth in the plastics industry— 
creating exceptional opportunities for those who know 
plastics. If you are a person with an eye to the future, 
you won't remain on the outside looking in— you'll 
want a choice position in the growing, expanding plas- 
tics field —or a plastics business of your own, 

WE SUPPLY MATERIALS— For your interesting 
and practical work with plastics, we supply handsome, 
colorful, transparene rods, sheets and cubes of plastics 
from which you make useful, attractive creations. You 
saw, cement, machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. You also design 


NEW YORK CHICAGO. 
Dept. 5-10, 122 E, 42nd St. 


Institute 
221 N. La Salle St., Dept. PS5-10, Chicago 1 
Gentlemen: Please send me the booklet 


heck here for special information. 
Check here for special booklet. 


FABRICATION 


Dept. 5-10, 221 N. Lo Solle St. 
SPECIAL RATES FOR SERVICE MEN 


i Mail in Envelope of | 

| paste on penny postcard 1 
"World of Plastics” and information 

| S'your taining program. I wndernsnd there is abvelutely no obligacea. | 

I 


your own plastics articles—develop your own ideas— 
express your originality. Earn money while learning. 


A COMPLETE COURSE —This practical training 
in plastics fabrication is only one part of the Plastics 
Institute home study course. In addition, you learn 
about the many types of plastics, their manufacture, 
characteristics, properties and uses—intensive coverage 
of molding and mold design—testing and cost analysis 
—everything to prepare you for your place in plastics. 


START YOUR FUTURE TODAY— Mail the cou- 
pon below now! We will send you an interesting, illus- 
trated free booklet with valuable information about 
plastics. We'll tell you how, at small cost, you can pre- 
pare for a future in this important industry while carry- 
ing on your present work. Don't put it off. Clip the 
coupon and mail ir today! 


LOS ANGELES 


FREE BOOKLET 


Send For It Today! 
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sO IT NEEDS FIXING 


S. T. CHRISTENSE 


the “Fix-it Man” 


ELL, I guess I'm the fellow to see, for 
ve repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamp: 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And, “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years, Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 
What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 


34 


situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2. After all, we must provide for 
the health and well-being of our civilian popu- 
lation. 
‘The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 
. . + products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other “fixing.” Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don't worry at all about too 
much competition. 


If You Are Ambitious 

‘To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADY. 
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BIG MONEY 
INDEPENDENCE 
4 PROFITABLE 

LIFETIME 

BUSINESS 

OF 
your own/ 


ei KEARN 


PREPARE NOW FOR THE FUTURE 


If now in war work. start your home appliance repair’ business NOW in your 
re time and be set with a business of your own when the war is over. 
fou don’t need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
Its a profitable occupation for on many types of repairs itis not unusual for 
repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
long as electrical appliances are used, there will be a need for electrical 
‘appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL, 
TEACH YOU, Age should be no barrier—nor should any minor physical 


inealoap. 
New Course Tells Al 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
4 working knowledge of electricity, welding, nickel plating, etc, Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course Is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below toda: 


‘8 mechanic for the 
‘Western ‘Union Telegraph 
Co." Three ‘days after re- 


X really believe your course 
the est fovestment. a me- 
chanieally minded man can 
make—Claude E- Allen. In- few minutes of my 
‘dianapolis, Tne. le "time to tet you 
E'Mlave received your Course know that this is just 
in Appliance Repairing and f what T'have been looking “Henry 8, Lee, Washing 
must say 1 am well pleased forever sitice T opened ub ton, D. C. 
with same. Tam only sorry ty Pix-It shop. I must T'Work day times at the 
T'dia not have said Course admit that you told the shipyard and after 4:00 
truth when You said PM 
Mt contains quite abit cellar 
erage 
every day —W 
Brockton, Mi 


2835 N. Central Ave., Dept. D-3301 
Chicago 34, tilinols 
Please send me free illustrated literature about America’s 


Fastest Growing “indurtry “ELECTRICAL APPLIANCE 
REPAIRING. 
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HOW TO BE YOUR 
OWN NAVIGATOR 


Harold Gatty, World’s Foremost Navigator, Shows 
How to Navigate Any Body of Water In the World 
—Without Instruments or Previous Ex; 


» most fascinating 
nous RAFT 

standard 
U.S. Army Alr 


a few hours” practice, 
Previous knowledge or experience 
hecessary. Anyone ‘ie 
Handsomely i. 


brary or eal ial 
Waterp mpact 
pocket. 

velope, $2.00: 


MAIL COUPON BELOW 
THE RAFT BOOK is sent to you 


on a money back guarantee. If you 
do not wish to kee 
ie'within 5 days’ 
will be promptly 


P Use coupon be- 


postage prepaid. coples of THE RAFT BOOK 
Indicated below 
Regular ‘Ci 
} Waterproot E 


Ealtion 
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..to go to College? 
+. or to enter a Profession? 


{uch on Ageownting, Architecture, Nuring, Dentistry, 
Teaching, Boe ‘Osteopathy. Beauly’ Caltare, 
Gotometry, Embatming, Chiropedy, Lane, Medteine, ete} 


..or get an ba ice a. 


9 opportunities and jobs wait- 
Bing or thous who speak Spanish, 
Millions of dollars being invested 
in Mexico, Central and South Amer- 
ica, Enjoy more—carn more. Ine 
crease social, business, travel and 
Yeading pleasures. CORTINA Meth= 
0d famous for over 60 ¥ 
you to speak like @ 
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FRENCH. GEIOIAS, 1 

Etueht by this omoaing methods Send for Free Book 

The ‘Cortina Shore Cut" state ianguage interested tn. 
CORTINA ACADEMY—Established in 1882 


Dept. 12104 105 West 40th St., New York 18. 


proval offer. 
ITALIAN. aleo, 
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Inventions ‘Wanted 
Patented or Unpatented 


wetul Idea for ‘sale, 
write today! 


Institute of American Inventors 
Dept. 3, 1926 Eye Street, Washington 6, D. C. 


ATENTS/" 


AND TRADE MARKS = 
A.SNOW& CO. 


Registered Patent Attorneys Since 1875 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =e 


WINDOW SIGN LETTERS 


For Store Fronts and Ofice Windows. Anyone can put 
them on: Samples furnished. Genulne gold and silver 


METALLIC LETTER CO., 441 N. Clark, Chicago 10 


OF COSTS and OTHER USEFUL 
INFORMATION ABOUT PATENTS 


ENE H. PURDY,7 
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9 ways to be 
your own boss! 


NOW: more than ever before, is the right time to start a small 


profitable busines: 
ing trade in which 
« take your fi 


Just mail eoupon— 


SUCCESS. 
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SIG OPPORTUNITIES FOR MEN 
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of your own... or train yourself for a prac- 


uu can be INDEPENDENT. 
ithout cost or any obligation. 
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Prepareforabhuppy futureof prose 
ity a. anid get m big-pay job 
inating, highaerade occupa 
‘ion, You can EARN WHILE YOU. 
Exedilent field for part-time work ath 
Practical Course in HOROLOGY 
‘Tooronah self -fortrction taining i 


NING Fon AIACRART 


Price! Satisfaction guaranteed of 
Toney beck, Weitensws oshligetoa! 


Teaches you the practical side of radio. 
Fopatealntmnt operation erat 
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Your Big Opportunity: 
S4-lesson course on proved, tested, Up= 
rofitable 


plans and practices, Howtor 
isineas on agmall one- 


 Retrigeration. 
Botosani, 


OCTOBER, 1955 


PRACTICAL TECHNICAL TRAINING 


F ce) |:@ IN AIR CONDITIONING 
YOU AND REFRIGERATION 
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to have a Bete en cesta Fr tomer? 
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‘POWER-PLUS' 3 [tetra 


BUILD LIKE THIS? eie'owe Dusinest—were trained at MSOE since 1908”, °™™ 


Wouldn't YOU give 
10 MINUTES A DAY 


MILWAUKEE SCHOOL OF ENGINEERING 
1045 N. Broadway & E. State Milwaukee, Wis. 


5 EC ARTOONS! 
PETERS spes 


‘Send name and addreus for 


I'll show YOU how to have Crashing Muscles, 2° SU8¥S scHooL. Den. so B88, CLEVELAND, OW10 
. 


the spring of a tiger, the build of Champions AW STUDY AT HOME 
‘Arms with chaun-beeaki i - 
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Learn LANDSCAPE GARDENING 


A thorough, interesting, home study course for those who wish to 

fecome LANDSCAPERS, GARDENERS. DESIONERS, elt. for 

profit or pleasure. Write today for PREE INFORMATION to 
RATIONAL LanDScAbe InstiruTE 


MASTER MACHINIST, MECHANICAL DRAFTING, 
TOOL ENGINEERING 

FB Evactnes aa Par ie ara 

qyerything my $28 Hollywood sar AER SEM GOR OF 

Shure hed” the original 

Binder-ease to hold your spe- 

Eially "posed Photo-tantruction 

Charts 39. of them, each. ale 

most 1 ft, wide by 14% ft. long, 

‘with 'S weeks. of itsirated 

Training, table take inclodiog 


FOR COUGHS FROM cols, 


G. C. Taylor Co., Inc., Fairport, N.Y. 


Pp a le Pi (p $So-Lo’s 


mies | RSE woop PLASTIC 


ANY TIME WITHIN 10 DAYS. 
DT gnclone $1.97. You pay all postage. 

1} Send C.O.D! Tit pay postman $1.97 plus postage. Werks like puity—hordens inte reel wood. 
Name. Totes neiling, sewing, ploming. Repeirs cocks 
Address ition. ate torte Vie S00 
City. Zone State ‘Ri Nardwore'or TOs Sores. 


(Canedian aad Foreign, $2.50 with order) 
38 Millions Save with So-Lo Menders 
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WHICH OF THESE 4Acezencéeed 
INTERESTS Zee MOST? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


tem eee tema CHECK, CLIP AND MAIL COUPON N 


years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once. The 
school will send you detailson 
its training plan and outline 1 Bas 
1 
1 
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AMERICAN, SCHOOL, Dept, 
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of study prepared by special- 
ists, There is no charge, no 
obligation, so send the coupon 
immediatel; 
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ment quickly and easily 


Easy as A-B-C_cOST LESS than 7c a day! 


© Perhaps you think learning music is a tedious grind. tt isn't 
tay Long hours of practic ex and monotonous fal today. U. 8: School of Music 810 Brun 
ie 


no excuse for not getting started toward musical 
good times now! For through an easy method you can now learn 
fopiay right at home without s teacher—for less than Tes Gay 


Learn to Play by Playing 
‘The lessons come to you by mail trom nis US. School 
at asic complete tnatvuctions: test disereins asd Sire 


sucenses 


I 

1 

1% 

te - tnavramen 
H ‘ 


L EE RES TAR Coupon on Benny Postcard 


play only from real notes! 


OCTOBER, 1955 39 


TRAINED MEN WANTED NOW 
LOR: BIG PAYING JOBS 


TURN IDEAS INTO beantaaey 


le dees 


‘of phetograrhe. 
Sones ack in & ‘days Mf not satis, 


Write t 


PRENTICE-HALL 
Department $-1 
TO Filth Avenue 
New Yerk 11 
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By 
wow TO DEVELOP rrp r, 


REISS 
TABLE IDEAS 
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“How to Make Money 
With Simple Cartoons” 


drow should have. It is ree, 
oddress 

CARTOONISTS’ EXCHANGE 

Dept. 14410 Pleasant Hill, Ohio 


"BECOME ANE 


Birds... @ “AccouiTanr 


Animals} 


Seach you ett tee Nount BIRDS, 
ANIMAL HEADS, Fist and TaN 
SKINS and FURS, Write now—at, 


SANDLER SYSTEMES 


‘O-GET 


ARD-T! 
RADIO PARTS 
‘XTRA MONEY : 


Pies ese 


sp tins teen oe NATIONAL Eecrmonie ‘SUPPLY 


FREE “BOOK 


fol pletures, tells ALL aboot 


TRANG! 
WA postal will. tate AGE 
N.W. School of Taxidermy, 3397 Elwood Bidg., Omaha. Neb. 
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Learn quickly, easily at home 
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CORTINA ACADEMY—Established in 18 
Dept. 1210 105 West 40th St., New York 18 N.Y. 


ELECTRICAL TRAINING 


8 months intensive residence course in fundamentals of in- 
dustrial electrical 3 

Prepares for technician, engineering aldes. Approved for vet- 
eran training. Classes begin Feb. 25, July 8. Catalog 


BLIS ELECTRICAL SCHOOL 
110 Takoma Ave., Wash. 12, D. xy 


‘$2.78; caboos 
ivmd Houmverar® shor 
su aw 


Personalized Instruc- 
tion for Professionals, Advanced 
Students and Beginners by Eminent Music Teachers. 
Check courses which interest you and mail coupon for 
catalog and illustrated lessons. 


UNIVERSITY EXTENSION CONSERVATORY 
705 Oakwood Bivé., Suite U260, Chicage 15, Hl. 
2 Plane © Viste © Cares Trumpet 3 Snup 
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of Old Line Legal Reserve 


© LIFE re 


(atage2l) $ SA MONTH* 

0 Hl LY Other ages 
—— in proportion 

“One Half Permanent Ratein effect 5" year 


Buy as little as $1500. of this solid protection 
—or more—at proportionately low rates. But 
buy your Postal Policy now! 

Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter, The savings due to this direct deal- 
inj are pened ‘on to policy holders. Current 
dividends 9%%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually. 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$55,000,000.00 
to its Policy Holders and Beneficiaries. 
Postal issues all Standard Polic 
women, from ages 10-60, at low cost. 
Send coupon today for rates on this Modified 
Policy at your age and other details. Life Insurance 
is vital! 

CLIP AND MAIL COUPON TODAY 
ede! 
' POSTAL LIFE INSURANCE COMPANY 

511 Fifth Ave., Dept. M-501 

New York 17, N. Y. 

Mail me without obligation complete informa- 
tion about your low-cost Modified "4" Policy 
at my age. 

Name. 


' 
' 
H Date of Birth 
' 
i] 


to men or 


Occupation. 
Address 
(Str 


NVENTORS 


De Not Delay 


Have you ever been startled by seeing a sue- 
cessful article on the market, and exclaimed 
—“Why, I invented THAT 5 years ago—I 
didn’t think it valuable enough to Patent!” 

The Patent Laws were intended for the 
Protection of the Inventor, and the Inventor 
who slumbers on his Rights may wake up to 
find someone else reaping the reward that 
could have been his. 

Write NOW for Information and Record 
of Invention form FREE. RANDOLPH & 
BEAVERS, Registered Patent Attorneys, Co- 
lumbian Bldg,, Washington, D. C. 


RANDOLPH & BEAVERS 


Columbian Bidg., Ws vc. 


New Thrills for Model 


Railroaders! 


Hundreds of new ideas that 
will save you money and make 
model railroading more fun 
than ever! Shows how to lay 
your own track, how to make 
automatic signal systems, cul- 
verts, roundhouses, tunnels, 
switches and other modern railroad equipment. 

It’s easy to follow the clear, simple instruc- 
tions and diagrams in this new book. Shows how 
to make freight cars, baggage cars, pullmans and 
day coaches. In addition, there’s complete instruc- 
tions and blueprints for building a Pennsylvania 
R. R. type locomotive. 

SEND NO MONEY NOW 

Just write for your copy of MODEL RAIL- 
WAYS today, and pay the postman only $2.00 
plus a few cents postage on delivery. If you pre- 
fer to remit now we pay postage. Money back if 
not satisfied. Address 

POPULAR SCIENCE MONTHLY—Dept. 33 

353 Fourth Avenue e New York, N. Y. 
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FIX ANY RADIO 


Amazing New Invention 
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Millions Save So-Lo Menders 


Learn TOOL DESIGN 
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‘get acquainted” offers ever 
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32-Page FREE BOOK! GUARANTEE 
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matory information. Here's 
all youhave to do to get this free 


Ng; Hew Fe mane Four Docrle 
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Behiiciry. 


aeceees is Not an Order 
Just a Request to See the Books FREE 
wn oe 


. LUSK_CO., 4620 EUCLID AVE., CLEVELAND 3, OHIO} 


LASTICS 


TRAINED MEN NEEDED IN 
NEW, ESSENTIAL INDUSTRY 


116. Lewis, Pres.. COYNE ELECTRICAL SCHOOL, Dept. 75.R8 
| [see's Pabuina’sr., cmreaco 32, 1M 

Plastics is a, great new industry and the time to Send me 8 

get clarted ia "now. Opportunites ae us- bea 
imited, In your spare time, at home, you can 

Prepare, to enter “this important field. A’ new. 
ractical is'now ready to belp you 
realize your ambi in. guecess. Send. name 2nd 
address today for FREE information. 


AMERICAN SCHOOL, D 
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| 
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Open for yourself new 
world opportunities with 
another language by 


LINGUAPHONE 


SAIN 


‘The post-war world will belong 
f0 the cwo-language man and woman. 
They wil be able ro take advantage 
‘opportunities wherever the pros- 
Yar x. the pay highest, 
reresting. 
LINGUAPHONE 
Conversational METHOD 
prepares you, im your own home, (0 SPEAK 
Any one of 29 world-languages: 


SPANISH POLISH GERMAN 
PORTUGUESE RUSSIAN ITALIAN, 
NORWEGIAN FRENCH SWEDISH 


‘ond 20 other languoges 


‘You learn through nacural 
sation. First you LISTEN to dhe 


SEND FOR FREE BOOK. Save time, work and 
money—become a rworlanguage man. 
LINGUAPHO 
ad 

LINGU. 
| S8ARCA Bidg., New York 20, N.Y. 

‘Without cost of obligation please send 

| me the Linguaphone Book. 


\ Adee 
\ Cg aes 
| avanats ia 


Giro Prop—Any Child Can Fly It 
PF cincan nett ey 


citing All Metal Toy 
Retails $9¢ ea. Send $1.00 for 2 samples with 2 blades 
each. Postpaid. 


HERMAN M. KRUSE & ASSOCIATES 
}01_ FOREST AVENUE * ST. LOUIS 19, MO. 


==) THIS GREAT BOOK 
‘HOW to. 
BREAK 


‘should have a copy of It 
is how to 


edi 
gaa 


Get into Good Paytug 
AUTO BODY 2/ FENDER WORK 


BiG DEMAND in Auto Body and Fender work, 
training now for good 

pay work now and postwar. Practic 
led. U.E.1. Training © 


SUVS © UTILITIES ENGINEERING INSTITUTE 


3314 BELDEN AVENUE, DEPT. 21051, CHICAGO 14, ILLINOIS 


WANT « permanent busl- 
esa, profession of Your 


SECe* SSeS Fas Comma 6 uc Bre Bon, Ma 


‘SUPPLIES-ACCESSORIES, 


MICROSCOPES #2 einiiriciiesinomenrs 
spfitenNEWEUSED S¥ibs /iottoicar 


BOUGHT SOLD-EXCHANOED-REPAIRED ['APUSTRiat, 
Sera fareREe List Lamar tie 
NATIONAL SCIENTIFIC INSTRUMENT CO.19CHA 


| SAFETY 
ENGINEERING 


Is Your Opportunity For Post War Security 
Learn this well paid profession at home and be pi 
wed. {0 fill an impoFtant key” position in industry. 
consultation service to graduates, Prackical tral: 
ing. Latest methods, Write for full information giving 
age und present occupation. 
NATIONAL SAFETY AND PERSONNEL TRAINING 
| 136 Prospect St. Shreveport, te. 


Fresh, guaranteed stock, 600-volt, 


ers, O01, .002. .005,. 61, 03, 


> 
= Red- Letter 
BARGAIN! 


four name & address in fa 
Seder: we pay Postage. (Sem 
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KIT OF 60 CONDENSERS 


Mallory, Sprague, Aerovox! List Value, $14.75! 


“ig condens; Our price, only 

Sib. You also get a PEL Neon ester with each Kit. Maks a 

Hemendots seving on this Olson Bargain Chip thie ad mete 
ian yoy vend formance with 


OLSON RADIO WAREHOUSE, 73-K Mill St., Akron 8, Ohio <<>> 


NEON 
TESTER 


with order 


— 
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$'750 


‘Free Catalogs! 


oF 


BIG MONEY and YOUR OWN BUSINESS 


FREE INFORMATION ON THREE BIG 
NEW MONEY-MAKING OPPORTUNITIES 


Regardless of your age, sex, previous experience, and whether you are an 
not, we will send you astonishing free fac e unlimited possi- 


products. To s absolutely free, fill in coupon 
end a letter or posteard, No salesman will call on you now or ever 


ith bu 
se poy i Site, Saha ha aes Oe 
EX, Box St. Louis, Mo. 


NOW...You Can Raise Cieicas 


in Your Basement, Garage or Spare Room 


Peta SROODER and 25 CHICKS You Save 
A complete Outfit soth tor only $13.95 $q00 
Assorted howry chicks, gusranteod five del 
‘SPECIAL OFFER 


BROODER and 40 AA ROYAL HEAVY DOPED TED 
CHICKS path feronty cE CN 64.50 


SPECIAL OFFER C 

'BROODER and S0 AAAA IMPERIAL PALI 
CHICKS and 10 SPECIAL MATING [TY 
COCKERELS — aiyroronyy $19.95 ‘5 


LB 
al 
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SURPLUS BARGAINS 


SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 


STICS 


PLA: 
LUCITE AND PLEXIGLASS 
[sheet form. Good workable ste. 


YCLE DUFFLE BAG 


BIG ILLUSTRATED CATALOG FREE 


STARK’S 22=2|=: 
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Classified Ads only 50¢ per word per insertion, payable in advanc: 
mum ad 10 words. To be included in Novemb: 


Mini- 
issue copy should be in our 


office by October 1st. November issue on sale November 1st. 
Lo POPULAR SCIENCE MONTHLY—351 FOURTH AVE—NEW YORK CITY 10 


Fy ADVERTISING 


ADVERTISE: 3 words, 10 
Su0, Litt ‘Pree Adve arent, 
fae eee 


an 
Stan. 

"ADVICE. 
DRONKENNESS ts a 


Tems Answered 23¢, Box 62 
z ‘AGENTS WANTED 


Write for ttee booklet. P'S Nelwon, Tine 
Recley natitave: ‘Beene. Ti 

DOMESTTO, Perignal, Conndentiay BRB- 
_- lees Anawered aie, Box 677, Lymn, Maes, 


‘Shorten prices, maces 
fan Acme Ghemieal Go Wi 
2EK-O-LENE! Powerful Mile Stretcher. Bx- 
treme teed Product, 
itebutore w ‘wanted: Thermopower, Peoria 


LUMINOUS pictures that glow ithe dark. 
‘maututacturer wants factory 


Tees saline 
Generous 
: aaa 


EVERY Gat Oveer ‘Retaile for 
$1.80, ‘conte "30e, ‘Ben Barkley 
en 33. Vs 
‘Make 


LOOK Here! Wanted—Men and Women to 
| “Stare ‘in business “on our capital. Ball 
= | some 200 tarm-home Products. Thouars 


bow Make quick sales 

Beate ‘Raw 
‘Beot"s-fe 

‘GOOD Payins 


uchlars Wete, 
Freeport 


BIO profs taking subecriptions forall 
‘Agents mntial Catal 
8" peticdeal and compte 

‘ings Suberipion 


TIGR Atermar aot, Sart Opn a 
ce. Booklet, Geverioiie 


eGolieetion. Teited Pinon’ fre. Hite 
Coe'Stx"Orand st. New York. 


10g, CIGARETTE 
09 Ci TE, Ballers 


FREE Water and our concentrates taiet 
‘avors. lotions, shampoos,” 72 products, 

abet oxtion "@ianteo, F°40030 
Russeit, Detroit 


oo Western 


Seni 1 clasamates_ Amer 


ive Grad 


epee: 
Manito iamfaxae | ser ive" ave foi tik ete 
= Madson Mis, 303 Fourth | line BS ees fest 
Ba Bio, Now ork 10 

SieAR-VO for your winger. itnaie Race ae tooo 
Mirror, Here's fete, ez artes are O81 Watch fhers 
aed oe Run "Races" Sine cartons 4180 
tate aid tee asta lors: 
Be ete order Clear eSmpiete dee 
Wu, Sak oth be 35: New York. 
300 MONEY taking {aes Plans Schemes ‘Sales: 
Be Teeuans hate Pats ft 
Spree, Suni: 


F 
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SELL, “Rese Picture. Notes Gonothing 
iferent in greeting cards. Sami 
eee gj'Bunbar “Cards, New Brunswick 


DO if with “Bulier Flavor 
mary ta 


Paring and 
card for eularae 
Siiiwel ome, NY! 


HANDY “Hair ‘Trimm 
‘Fea as‘you comb ‘Gants batter Sil 
suite sent vn ral enue, 1 Akron, 


Tacquered Window Bien Lelters. 
Sew Folle~Siples Absolutely Besuful 
Eyes Samples.” tins, ‘alsted, 


ee | 
oyelties, Commercial Ad ines, 464 We 


163°St.. New York Ji, N.Y, 
‘SELL Ato, Body, Radiator ang. Soldering 


5. Washington, 


SILVER Plating Tiquld. (NuSilver trade 
‘and 


3 
pusliver Plating Liquid'is a more 
thn’ Séct\Ca Blus) gentine U. 8. ‘Govern: 

Fiment Domestic Silver 
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BUILD Year Round Lifetime Business se 
Ing everyday necessities to stores. ingus= 
tele neta pina ogee te, eaay 
{Sas Become, teritory dseiotor.dnver 
Supply Ce., Ave. 1a, Freder- 


STEAM Car Seray 


Cloth-bound $5.00, ‘civimer, 
333 W Pico. Lon Angeles 6. Cail 


Profits! Hurry! Cratteards, 
Pittsburgh 30. Pa. 
749, MONEY MAKING. 
‘peg bargain iste! aired 
DETAILS Free! Two new counter cards. 
Excelsior Press, Hampton, Virginia. 


asus Opportunity Magazine. 


ated 
Meazine e30'8, Sie $ichagan 


‘only Boe a 
falls t0.O. I. Kel 
Fourth Ave.. N.Y. C. 


ROYAL Glow Gitta, They Glow 
‘dark, Vike mag! 


‘FIRE Extn 
‘rect, Fire 
New. York. 


ba “AMERICAN POLICE 30 JITSU 
AE A Roser, Grete 2o-d}tou Defente 


Kalcotn 
gain ii ‘od™'Union Aves’ Montrest 3; 


ir walia wholesale or 
filer. $7" Franklin, Syracuse, 


Se ee ee 
‘GOODS 


ied entalon 
s6o!p Lexington Aves Nei. 


M1 ANTIQUE Firearms, 4008 
olisitan Relics Gastridece, 


 Bintola, armor: 
"Robert "Abels, 


“ANTIQUES, rears, 
South “ini, Pi 


‘Phiutadeipnia “3. 


FEET Hurt, Plastic 


Books. 
IF te "erent nto’ fanel: 
May Brine you uo to 


Ro ‘obligation Poste 


Writer's Service, 210-% South Seventh St. 


ita’ 
ee, See 
Beebe, Arkansas. % z . 


AUTOMOBILES: 


lens, she 
‘methods. $1 
Arcadia. California. 


ees 
Lorsine. Devroit 


quiches a paid cuvmer, 2138 


Pico, Los “Angeles 


gasoline economy 
Fencit installs 15, minutes. | 
eeteesom Hanley, $119 | 


AMAZING new Motor-Vator injects water- 


Be fey 


‘Gunnison, 


Se 
“Motorscooters, see our ad tsider Motor= 
=| ga Midge: ‘Motors Directory, Athens, 


‘ATTENTION Motorisis—Don't, waste, gas 
‘A Powial explain Tul rattned eae foe: 
yb, Hevea, 13 Great Northern 


ik | SPECIAL Big 18 3 box of over 3.000 


ANTI-PREEZE, Noncorrosive, Tnexpensive, 
manufacture yoursell. Details for sta 


Betke, Box 600) Borger. Texas 
GASLESS Ga guickly, Easily. Gompoun 
Formula Ge. Busy ia? Covington, He 


ZORSTRUCT Auto, Mura alarm, which 
| Sekar aut auened charges tae 
geri that seeks myn ue turaelt 
‘org uttted Taitetione 

| Be alvine” Winte'@yGe, ase 


Metta ent 
2% “15.00 poctpald bats eh a 

Ware’ Dept, New Brunswick. No J.” 
POU car youset to bum wate ae 
3 | Troe saclay Beare, Wart at about 
Tae | sat thgtrated faatattiong uaa LB 

Biot Wea Waal 

FLUORESCENT Prive Ligne fap anv 
ae ek opt sla 
3. Suprise oa Bor Yae-x" Rndcaen, 


Woy nveatignte, Wate for. foe eee 
srington 00. 233-290'8, W. 
1 reton. 


AUTO TRAILERS 
Jour own ‘Trailer! Seve. Money! 


odes 108, 
Stags nod. oveguen) fan Ded. 
‘AVIATION 
‘ATQAGO pore, bint open the ph 0, thg 
ahd Planets! doin the "United 
formative appivcation. Boe "len 
Eiiy. Tih 


| PROPELLERS, of distinction, Mt any mo- 


OW Pumping Motors—Brought, Back to | . lor. Aifiiner 3 blade for sleds, boats, de- 
Normal wifnot Hing Job Write for | fravtera Past delivers. Alreoot conversion 
Particulars’ Joe Muliner. Box 3102, 1, St | diagrams S0c—Standard Acrocralt. Pt. 

Paul. | Worth. ‘Texar 
=r iments. New Prin. 


Tre ‘Discount to Dealers, 
Athed Rapier Co. E. Se" Louie. tH 


ae ea 
Peed ced 7 
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PRERERVE your tires with plastic aaa | 
your Gree, Details er | 


‘ure-proot 


stip. Bolte, Bod 695, Borer: Texas. 


3 
| Bor'feai-cs. ‘Toledo, Onto. 
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WAR-Pagsn, Aplnee on. erat 
inne sid seers BS 
Sees eh a eet ead 
ee Be ad ha ata 


Ben, 
Roos. chesve-andover, pened 


Hae n'a abiaih dee | ta See ve 
ma trectory._Athens, | FRDCATIOMAL Books natd chen jor rented: 
Se RS eo eer ae a eS 
git eS Eee | Pcie ates, he anal 
was | Reser 

AMOUNT oe 


We teen Thome, 
BRE time: Free Bulletin’ Revo insidste, 
‘Adains.. Massachusetth 


ur caen rane, fr Bota ae: ar 


jet complete data, ‘de 
Soc Techical res, 


JEP Propulsion. Know 
“Bulla 9 


‘agasines, Agente” Confidential Catalog 

isting over 2800 periodicais and complete 
tarling supplies Pree. Pines Subscripuon 

Agency. #1 

BOOKS: (out-of 


aca West Book 
Detrott'3. Michigan, 


Big, rote Takes Gaps Fa | 
| 


‘Bal 

= ou B Bs ota ‘Somerelte 4 
5. Bookmasier, 100 

iliwater, Obie. 

Gauwese Pass ngsicans Secrets Peed 

wens. $00 Garding Puls box 

Dolitan Station, Lot Angeles, Gall 


Pairchilds & Many 
id, Direct Por 

awett Prices, Bend 80 for “Latest Liste 
"Advanced Airorait Service, Ps 


3187. Savannah, Georgia. 
a a 
‘TC. 


‘BATTERYLIPE doubled. Guaranteed In- 
‘structions $1.00. Betke, Hox 699, Borer, 


18 BOATS, OUTBOARD MOTORS, 


"Other Urea Aeroplanes 


FREE Booklet—The Truth, About Jerus, 
Spun Cr'Mleek“P‘0, ‘Box 8i3—Banimore 


MAOATINE Satscripion agents : | 


O7ARIC, Magazine, Lonsdale, | Aransas, 
jeeekers. aporismen, folalorists 


Send Post-Care. Happiness Books, 
41’ Union ‘Square. New York 3. N.Y. 
BACK number magazines teasonable. 
eedmor, #41 Intervale Ave., New York, | 


ap‘onen, Suse Reh, 


fen: 
California 


‘Out-of-Print Books 
ters THON. with ‘Ter., Birmingham, 


ete 
Fesiy, “Bato Mor Go. 8020 Oren 


Sh, Philadetott 

Sncp goer On} Beat Hive peng, iat ot 
Inaigrials and, Instructions for 12 row 

boat Inboard maior, boat te. 

¥ rela 280 wisi Bt New Fe 

6 SoDeSEnLpDG Coenen 


BAR-DELLS, Dumbbell. Baerese 
Special ogre! free bonk 


3. Gourees. 
BE voult’s, Becourt 


LEARN Handbalancing Queen) Write 
Poter, 033 We Vines xalamazoo, Mich: 


T5__BOOKS, PERIODICALS: 
‘ART Calendar 1946 "Lady Beautiful Ger 


eTRAITS of gor 
PORTRAITS of, goregous. gir wens |e 


“ngir ‘beast and 
loaay” photonray 


‘Seno 


Sse “insaranas shoot adi aioe 
Aviation, Dratting. Pree lists. Vaughan’ 
4524 Spruce, Philadelphia, Pena. | 
BODKS For architects. artes, crattemen. | 

Ciao 36. Artoraft, Box ST. 
329 COWBOY, Hillbiiy Sones Pree with 
‘hustrated radio” magazine. | Pesteard | 
brings partienlare. ‘Mountain Broascaste:. 
48 Astor Place, New York 3. 
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"Wholesale, Metall, Pacific Bock Cou, 2108 

8. B Taylor. Portind 18. Oregon 

‘ADULT Books, 
‘Alstone, 910 Lunen 


‘i 
Book Tigetrated ca 
Ratios Sasa “eucketts con 


iva. 


Brersthine supplied toe, New Ye eae 
culation Service: 30 Church, New York 7. | Years be 

$00 Unusual New Books. | ADULT Bcoxs;—Cajalog, Sample 28c, Le 

Becks Pail | “Yevor, Box ati, an Shernatdino, Galt 


‘ADULT Books. Catalog and sample. 10c. 
‘Oudeman, Box 1040, ‘Cleveland 6, OhN0. 


HISTORY World War II. 


16 BUILD IT YOURSELF. 


MAGAZINES (bck aledy-—foreign.“Go- | BUILD Gonereie Block Machine Ta 
Biestic, arts, RDeokiets, ubscrip- | expensive. forks, Buia home, 
pons pias | gazaten berm, ee, lon cant Pree de: 
| . 5 i, Tampa, 

BUILD Tractors from Second hand 
‘mobiles, Convert. horse sérawn., farm 
‘Reok-up. "Nolan 


‘A RATIONAL View of Lie —#i, 
jamin Seibert. 


Bee 
Bureau. a02-D ‘Stadio Building, Perurad | Section, 


5. Oregon. 


| tor Tascruetion. stam 
| Beadaiarters, pox'3 


guaibment into actor 
Garawes Bast Wasehain, Mi 


RADIO, controy 


ulpment. me 
‘ele—doors, etc. ‘Fadi Send'25, cent 


ie. Send 25, cents 
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BUILD your ome youre Your labor 
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witiam Jackson, A... 1113 Howard, Port 
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Sone otters: ey them sour eter) for only 
‘gerd. Mall your aa" to Classified 


Rew Werk Git, 
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‘T7_BUSINESS orronTUNITIES: 


‘WE sian, you in, boriness at home, Spare 
fy sulting i0-g00 Weekly Seng y | 
‘Bitviee! Bor 21716, Denver, Colo. 
‘START bie money business on few dollars 

Tew suscensfo cleaning terse: Big de> 
pind’ grerywhere: easy, “aulck neo 


Write Americlene, 211 W, “Seventh, St. 
Touls, Minsours 


iex—Mold_ maki 


Ba 33, P ee 


'W:3, Pletcher, Chicago, 


ier eertr erie 


Se 
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burgh 23, Pa, 


‘OUARANTRED aaa Ialprder, eters 
erature, complete. campalgna creat 
Famous for famaus tesulle) Seeasonabie! 

Pinkie. Ad 


Mailing and Malliigrtiste- Know the fe 
Intionsfp" Vital Subjects 
{0 the, HDirec-By-Mail”, Order Bunines. 
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COLORGEAZED Concrete Pottery made 
‘thou molds. New. low cost. patented 
method. Gemetory products, noveities, tiles, 
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ing’ projects. detaiis 
fen. only, Fe 
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MECHANICALLY Tnelined Men—Own and 


fovered. “Pree literature. Christy Supply. 
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ADVERTISERS! 

Increase Your Mail Order Business ! 


in Keeping with th 
fular_ Science Monthly's 
LASSIFIED SECTION now of 
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fied adv dat 
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rate is ati 
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the'rate of aly 302 a word. Act 
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Classified Section 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave., New York City 


gucroremecron 


‘MAKE and Mold genuine Plastics. Forty 
fiftsicaveg work-Sheets explain wathoas, 


processes “Authentic, simplged. 31, res 
Frown Plastics Digest. 38910" Tracl. 
‘Kanese cxty Mo, °°" T_T 
SELL Christmas Catds, Display Stans, Pie- 


ures, Gal Books. Greeting Caras 
Big Proatat ‘Sales! Catalog Freel 
Hes Sk, Wate. —— 


“BUSINESS Volumes 
Money ania Buse Business eae EM 
Sanesuver: Canada. nk 


‘BE independent: start own business, 
sen Ree itepatare duibing Sven 108 


Tare eth a. Btooniyn eee 


Sin a Mee a a 
Re ee 
$1.00 yearly. a! - “ 


INVESTIGATE Wall Order Gelling, It 
great opening "levters containing’ cash, 


agitces, money-Srdere’ Amaze your fron 
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RECAST old batteries into new. “ate 
chievemen oratoriese 
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MOLD: MAKING, Finney cai 
cog Paige sleet Fre, 


SELL, by ail abroad! Pitty milion pray 
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START clock shop while clock repairing 
“is, booting. io iearn home 
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©. 


READ Tex een Teiter. Money 
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BAKE eianes new plastic Rage 
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Ts: Oelatome ely orn S78 ha 
“HOW To, Make Simple Molds and Plaster 
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SiGe "Olean 3 Ot 


eee ee 


Pe tee gen 
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wannecessary. artic 
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FLEXIBLE Mould Compoun, Pint $1.00, 
"Moulds made, send model Winters, 9280 
‘Yellowstone, Detroit 4, Aileh. 


24,800 REPORTED 
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SPECTROSCOPE for quick chemical analy- 
ris 42.50, To A, Cutting Campbell 3. Cal 

Too DIFFERENT Chemicals. One ounce or 
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Explains in everyday language 


Aronhie Worse 


by Jerome S. Meyer 


The atomic bomb that shattered Hiroshima blasted civili- 
zation ity 3 new era. On, that fateful day he world 
Witnessed, for the frst uine, the staggering power of atomic 
Soeray and. what i can mcan fo every living human being 
for generations to. come 

THE NEW ATOMIC WORLD is one of the clearest and 
‘most fascinating books on this subject. It is written by the 
‘noted author of The ABC of Physics who is known for his 
tunusual ability to present complicated, technical subjects 
in’ non-technical and thoroughly enjoyable manner. This 
remarkable book explains, with ‘ueprising simplicity, the 
‘whys and: wherefores of mass and energy «why the 
Energy focked up ina small lump, of cout 2 ‘un 4 ten 
‘ar express train at sixty miles per hour steadily for weeks. 
Here, Hor the frst time "you can get down close to the 
stom and “watch it tick,"" Such terms a5 beary Bydrogem 
neutron bombardment. iyotoper, eyelotons and scores of 
thers 40 alibly towed about in many newspaver articles, 
ecome'eatily understandable, and you learn about atomic 
gperay and, Enjoy every word! The crystal-clear explana 
tions” are further ‘enhanced. by drawings, diagrams and 
photographs. Mailed ‘postpaid’ if You eid ooly St (or 
‘0.0. plus postage)! Money back guarantee 
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Light and its Relation to Atomic Energy, Old ‘and Ne 
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ity Theory, What Makes the Atom Tick. The, 

Energy Inside the Atom. A Brief History of Man's Ate 
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gencs, What is meant by. Heavy Hydrogen, Atomic 
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LIVING IN THE SKY! 


OU'LL have room to /ite in and enjoy it—in your 
new Taylorcraft Tourist. Room to stretch out and 
relax . .. room for the whole family... room for 
ash trays, and all the comforts of home in the bi 
roomiest cabin ever by four-passenger airplane. 
Room is only th janing of the comfort you'll 
enjoy in your ‘Craft Tourist, Wait till you sink down in 
those soft, upholstered seats . . . wait till you glimpse 
that view, unobstructed all around—it’s like a pano- 
rama from a penthouse! 
Wait till you start that engine—with just a touch of a 
button. Wait till you get the feel of the motor—the 
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finest (performance tests have proved) ever built for 
enger ship. 

till you learn the price—just half or less 
than half the price that four-passenger planes have 
always sold for! 

You won't rest till you're living in the skies in a 
plane that you can rest assured is the last word in 
safety, speed, and topflight comfort and performance. 

A plane you can own on easy budget terms! 

See your Taylorcraft dealer now—or write for full 
information about the new family plane “with the 
builtin wilwind”. 
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POPULAR SCIENCE 


WHAT NEXT WITH THE ATOM? 


Can we put the atom’s energy to work for the good of mankind? 
Britain‘s Professor Low says we will, and it will bring miracles. 


By PROF. A. M. LOW 


jute’ of Technology, designed and bui 
the first radio-controlled robot plone. A 
in tel he is the author of 
fic subjects, 
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many books on scie 


‘O WILD have been the statements about 

splitting the atom that the public must 
wonder how to distinguish fact from fiction. 
‘The division is not easy in a world in which 
flying has been developed from a dangerous 
jump of a few yards, only 40 years ago, to 
Tegular Atlantic crossings. Nearly all facts 
are still a matter of opinion and time. Many 
of the claims being made now have no bear- 
ing upon our times; some centuries elapsed 


icles (or plo 


Imagine one of the: 


tions, breaking up more, each in turn releasing energy that would destroy everything in its vicinity. 


before mankind was able to utilize the 
power of steam. But when we hear that the 
earth may be disintegrated, and that gaso- 
line, coal, and oil are things of the past, it 
is time to take notice. 

Is this discovery likely to solve any of 
the terrible problems which face everyone 
today? 

Atoms are very complex. They are the 
“bricks” from which all matter is made, 
and their size is such that if a lump of 
sugar were magnified to the dimensions of 
a skyscraper the pattern of these “bricks” 
still would scarcely be detectable. What is 
even more interesting—and it is useful to 
review these simple facts before dealing 
with any future applications of atomic 
power—is that every atom is itself com- 


itting). It would fly i 


Will man control the weather? A hurri 
whips up its fury ready t0 
Yion upon everything that 


posed of vastly smaller electrical particles 
with some kind of hard core which carries 
nearly all the weight. 

Around this core is a “milky way” of 
electrical particles closely resembling the 
planetary system. The sun, moon, earth, 
‘and various other heavenly bodies of the 
atom are held in their places by vast forces 
of gravity acting between them with almost 
inconceivable power. This energy appar- 
ently was put into the atom during its ex- 
istence as star matter, a period of time in- 
conceivable to the human mind. 

Forget, for a moment, this question of 
size. It is unimportant whether atoms are 
small or large. Imagine the particles re- 
volving endlessly, but held in place like 
stones swung around by hand at the end of 
string. Now picture the string breaking. 
Take away the “moon,” and what would 
happen? The remainder of the system 
would become unbalanced, its particles (or 
planets) would fly in all directions, break- 
ing up more as they went, and each in turn 
releasing energy until the total value of 
this energy would be so high that the re- 
sulting heat would destroy everything in its 
vicinity. That, with a little imagination and 
license, is what happens when an atom 
splits. 

The first machines for accomplishing 
this were exceedingly cumbersome, needed 
powerful magnetic fields, and served mainly 


Science is seeking to control the radioactive 
particles which trigger off @ splitting atom 
the way radium shoots off light particles. 


Bringing the exploding specks, of energy to, 0 tractable 
state moy mean 
vehicles could be driven by underground “transformer 


to teach the principle involved. They were 
unable to do more than impel one particle 
into the atom’s structure and were inca- 
pable of dealing with the guarded center 
of the atom. 

In the new bomb, uranium has been util- 
ized, and the operation consists of trigger- 
ing off atoms likely to be broken up by 
bombardment. It is easy to see how this is 
possible, because an ordinary luminous 
wristwatch continually throws off light 
particles which fly from the surface at a 
speed of many thousands of miles per se 
ond, as radium turns in the course of tens 
of thousands of years into familiar lead. 

As in any conventional “explosive,” it is 
the speed of the action that causes effective 
energy to be obtained. The speed of change 
brings efficiency, and the problem now is to 
reduce the explosive change, which takes 
place in a fraction of a second in the atomic 
bomb, to a tractable state in which the time 
period will be days, weeks, or months. 

If this cannot be done, the splitting of the 
atom may be of little more use than the in- 
vention of a high explosive a few hundred 
thousand times as powerful as dynamite. 
Although dynamite has been employed for 
many years for destruction and excavation, 
its use as a source of power has been lim- 
ited. At present, there is little chance of 
obtaining atomic power in a form which 
can be used for commerce, and this is likely 


lectrical highways of the future whe 


to be true for at least 20 years. If control 
can be achieved, however, the picture will 
be very different. 

‘High explosives cannot be used for driv- 
ing a car. Nor can they be employed as 
propellants in guns. In an automobile, the 
explosive is slow; just as in a gun the high 
explosive is reduced in flame speed. Mix- 
tures of explosives with other materials 
form such propellants as cordite. In V-2 
rockets, control can be easily secured, so 
that burning, or slow explosion, is appli- 
cable to propulsive power. 

Control of atomic power will bring seem- 
ing miracles to the world. The power avail- 
able from changing matter into energy via 
the atom is so colossal that we shall be able 
to afford transmission systems that today 
would be hopelessly inefficient. But this 
huge power is not the main point; it is a 
matter of size and weight. Coal as dust is 
a good explosive and gasoline is probably 
more powerful as an explosive than TNT, 
but in each case the bulk is greater. The 
atomic explosive releases fundamental 
forces from a volume so small that making 
its power available can completely revo- 
lutionize the world. 

As a weapon, atomic rocket bombs will 
certainly render all other methods of de- 
struction obsolete in a few years. Rockets 
undoubtedly will be radio-directed from 
distances of many thousands of miles. Yet 
Peaceful applications, which must come, 
may be even more far-reaching. In the air, 
for example, speeds of 1,000 miles per hour 
will be commonplace. A journey from Lon- 
don to New York and back in a day is pos- 
sible even now, but within a few years we 
shall become accustomed to seeing our 
friends wearing white ducks on Christmas 
Day and knowing that they are merely off 
for a few hours of bathing in Africa. 

It is no exaggeration to say that within 
a century—perhaps far less, if we are will- 
ing to spend a small portion of the money 
which is available for war—visits to the 
moon will by no means be utterly ridicu- 
lous, and there are other possibilities which 
may be much nearer than we imagine. 

Radium, as we have seen, turns slowly 
into lead. Its particles rearrange them- 
selves very slowly. It is a sudden altera- 
tion that causes explosive forces to be re- 
leased. What then may happen to straying 
particles before they “settle down?” It 
seems reasonable to suggest that we may 
be able to control further reactions and, if 


Will controlled atomic energy be o power for good? 
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THE LANGUAGE OF ATOMIC POWER 


ALPHA PARTICLES. the 
charged 


1s of helium atoms 
emitted by radioactive 


bi 
ter retaining the properties of @ 


chemical element. 


BETA, PARTICLES. High. 


cyclotron, 


CYCLOTRON. 


used to 


The apporatus 
ombard atomic targets 
with particles accelerated in @ 
spiral path. 


DSM PROJECT (Development 
of Substitute Materials). The Army 
code name for the atomic-bomb 
project. 


ELECTRON. a 


negative electric <t 


FISSION. he splitting or disrup- 
tion of en forming two 
or more ments. 


GAMMA RADIATION. High- 
ly penetrating rays similar to X 
rays but of shorter wave length. 


HALF-LIFE. A measure used for 
comparing the life of radioactive 
materials without complete disin- 
tegration. 


HEAVY. WATER. Water that 


{douterior) ‘of hydromen. 


HOT LABORATORY. A Icb- 
oratory for remote-controlled work 
on highly radioactive material. 
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ISOBARS. Forms of two 
ifferent elements that have the 
some atomic weight. 


ISOTOPES. types of an element, 
distinguishable from eoch other SS 
only by differences in atomic S, 
weight. 


MASS SPECTROGRAPH. The 


strument for separating isot 
or almost identical substan 


MODERATOR: Material, such 
heavy water, that 
not absorb’ bom- 


ly created radioactive elements. 
has on extremely short life. 


NEUTRON. Peorticle in atom 
core carrying no electric charge. It 
is useful for smashing other atom 
cores. 


PILOT PLANT. a — 
fectory where labo 
re tested before building © big 
plont. 


PLUTONIUM. Newly created 
radioactive element of compora- 
tively long life. Explodes, releas- 
ing otomic energy. 


PROTON. One of the principal 
kinds of particles in the atom 
Ut carries @ positive electric chan 


RADIOACTIVITY. The spon- 
taneous or artificially produced dis- ? 
integration of chemical elements. 


URANIUM, A metoitic element 
cond parent of radium s 
“isotope’” U-235.releas 
power. 
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ATOM PORTRAIT of on clement of the uranium far 
|, but atomic power can be tapped only by smashing 
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WHAT'S BEHIND ATOMIC POWER? 


By ALDEN P. ARMAGNAC 


EHIND the attainment of atomic power, 

already realized in the awesome missiles 
dropped on Japan and expected within the 
next generation to be tamed for peaceful 
use, lies a story of secret research un- 
paralleled in drama. Now the War Depart- 
ment permits it to be told to this writer by 
Dr. H. D. Smyth, head of the physics de- 
partment of Princeton University. 

When atom-smashing experiments van- 


ished from the headlines, about the middle 
of 1940, it meant that a “security blackout” 
guarded an all-out program to tap the 
energy locked within the core of the atom. 
At that time, clues were as thick as in a 
mystery novel. Following the first artificial 
transmutation of one element into another, 
by the famed British scientist Lord Ruther- 
ford in 1919, his followers rejoiced in the 
sport of turning long-inviolate elements into 


SOLAR SYSTEM offers an analogy to the form of an ctom, the plonets representing the orbits of 
electrons (negative particles) ond the sun the core. Sun's heat and light probably come from chain reaction. 
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EXPLODING an atom bomb. Pieces of U-235 (or plutonium) are so orrai 
place. Then at the vital moment another piece is introduced into the moss, setting up the reaction. 


something else. That elements of precisely 
the same chemical behavior could have 
different atomic weights came as an equally 
astonishing discovery. Production of one 
of these “isotopes"—double-weight hydro- 
gen, constituent of heavy water—won a 
Nobel Prize for Dr. H. C. Urey of Columbia 
University. And the parent element of the 
radium family, uranium—whose normal 
weight was 238—turned out to be mixed 
with an exceedingly interesting isotope of 
lighter weight, 235. 

‘Training their atom-smashers upon U-235, 
experimenters were amazed to get back 
more energy than they put in, even though 
on an infinitesimally small scale. Better 
yet, several U-235 atoms were sometimes 
observed to blow up in quick succession, 


MAKING PLUTONIUM. Bomborded 
then into the newly created neptunium and 


rnevirons, normal uranium turns into an lsotope, U-229, ond 
aiom—the Grek tomle:chele reaction attolaed| by 


jed that no chain reaction 


as if the explosion of one atom shattered an- 
other in turn. Could a similar “chain re- 
action" be produced on a large scale? 
Calamity howlers cried out that such an 
attempt might consume the whole world in 
one cataclysmic explosion. Dismissing their 
fears, such distinguished American physi- 
cists as Dr. Karl Compton conservatively 
predicted that atomic power would be 
harnessed within 50 years. As for the 
practical side, Dr. A. O. Nier, young scien- 
tist of the University of Minnesota, pro- 
duced microscopic quantities of U-235 with 
a laboratory-sized instrument called a mass 
spectrograph, (Isotope separator might 
have been a more informative name.) And 
that was about the last that the public 
heard about atomic power until the terrific 


‘man, 
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EXPLOSION. A stroy neutron bombards one atom of U-235, whose fission (spli 
neutrons thot blow up next particles. These send off more neutrons until bomb burst 


blasts at Hiroshima and Nagasaki told the 
world that the expected work of 50 years 
had been accomplished in five—a miracle of 
scientific teamwork with U.S. Army and 
British collaboration. 

Now for the secrets of the in-between 
yea 

That little mass spectrograph used by 
Dr. Nier deserves further attention, because 
it applied in miniature one of the four 
principal ways to make U-235, By heating 
the bromide salt of normal uranium, Nier 
impelled its vapor through a semicircular 
tube, first through an electric and then 
through a magnetic path. Accelerated by 
the electric field, the different isotopes were 
then deflected according to their weight by 
the magnetic field. Just at the spot where 


MASS SPECTROGRAPH. Diagrammed below is the instrument that wos first able to s 


jel in constructing the giant calutrons for producing U-235 in mass form. 


um isotopes. This wos used as a mé 
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the U-235 would strike, a collector drew 
it off. 

‘The biggest magnet in the world, intended 
for a huge uncompleted cyclotron at the 
University of California, magnified the 
power of Dr. Nier’s tiny instrument untold 
times. It had a pole diameter of 184 inches. 
Under the direction of world-famous Dr. 
Ernest O, Lawrence, inventor of the original 
cyclotron, the gigantic magnet was built 
into a piece of apparatus resembling a mass 
spectrograph in principle, and christened 
the calutron, after the university. In his 
enthusiasm, Dr. Lawrence also dismantled 
his pet 37-inch cyclotron and made a calu- 
tron out of that, too. Results were so prom- 
ising that a giant plant was erected at the 
Clinton Engineer Works in Tennessee. Its 


arate uroni- 


GIANT MAGNET 


banks of calutrons were in full operation by 
the winter of 1944-1945, producing U-235 of 
sufficient purity for use in atomic bombs. 
Although research started later than with 
other methods of making U-235, it was the 
first plant to yield large amounts. Con- 
sidering the scarcity of natural uranium, 
and the fact that it contains only one part 
in 140 of the isotope, U-235, the magnitude 


“ATOMIC POWER GAUGE” meosures ener- 
gy released by atoms when smashed. Each shoft of 
light is gauge of power unleashed by one atom. 
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gets surfaces ond pole foces checked ond adjusted ot the Mosler Safe Company, 
wos mochined. Each colutron needed one of these mognets to help in : 


separating the isotope 


of the feat may be appreciated by anyone. 

But American and British experts, con- 
stantly comparing notes, had taken no 
chances that the U-235 program would fail, 
or come to a head too late. Reports from 
Germany indicated that Hitler had assem- 
bled his top-flight scientists in the magnifi- 
cent physics laboratories of the Kaiser 
Wilhelm Institute, in Berlin, and set them 
the task of beating us to atomic power. It 
was a desperate race against time, with the 
prospect that the winner might very pos- 
sibly win the war! So, just as if U-235 had 
never been heard of, we simultaneously 
embarked upon a search for another atomic- 
bomb explosive 

So bold that it rested only on unproved 
theory, the program called for no less than 
artificial creation of two new chemical ele- 
ments. And these unknown substances 
were to be produced by a chain reaction, 
which would precede another chain reaction 
in the bomb itself. Unknown hazards, later 
to be found real enough, faced the men 
whose daring brought success on every 
count. 

On paper, the reaction looks easy. Sup- 
pose that a neutron, either produced arti- 
ficially or just straying in space, collides 
with an atom of normal uranium, U-238. (A 
neutron is an uncharged particle in an 
atom’s core, as opposed to a proton, which 
carries a positive electrical charge.) 

After momentary creation of an isotope, 
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SPHERICAL *PILE* 
OF PURE GRAPHITE 
BLOCKS ENCLosES 
URANIUM MASSES, 
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‘U-239, which promptly vanishes, the next 
product is a short-lived synthetic element 
named neptunium. Its creation has been 
accompanied by emission of a negative elec- 
tron or beta ray. Another electron shoots 
from neptunium, and it turns into a second, 


HISTORY'S BIGGEST GAMBLE. Here is 


FIRST CHAIN REACTION produced by man took plo: 


The raw material is uranium, and the product is plutonium. 


ne of th 


URANIUM MASSES. 
ARRANGED IN 
*CUBIC LATTICE® 
PATTERN 


"pile at the University of Ch 


090. 
jron-absorbing rods control re 


fairly stable element now known as pluton- 
ium. This is the atomic-bomb explosive 
sought after. 

‘On a squash court beneath an athletic 
stand of the University of Chicago, as far 
as possible from (Continued on page 210) 


three great plonts erected to moss-produce 


plutonium after scientists had succeeded in making @ pinkead amount. A $2,000,000,000 gamble we won. 


OCTOBER, 1945 
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A SMALL AIRPORT, outfitted with plones, 
equipment from surplus ‘war stocks, is the postwar plan that. won 


rs, and other 
vt. Arthur P. 


ops, radios, tral 


Ives, of Fort Benning, Ga, the $100 first prize in the Popular Science contest. 


How YOU Can 
Use Surplus 
War Material 


We asked readers to tell us what 
they planned to do with leftover 
Army goods. Here’s the answer. 


By HAL BORLAND 
Drawings by B. G. SEIELSTAD 


'HE Biblical injunction to beat swords into 

plowshares and spears into pruning hooks 
was fairly easy to follow when wars were 
fought with swords and spears. But what 
are you going to do with a General Sherman 
tank now that it is no longer needed on the 
battlefield? Of what use is a bazooka to a 


1% 


Peaceful civilian? ‘Those re- 
sponsible for disposing of sev- 
eral billion dollars’ worth of sur- 
plus war material would be glad 
to hear the answers, 

‘They aren't worrying too much 
about tanks and bazookas, which 
are relatively unimportant en- 
tries on the long surplus-prop- 
erty lists. Take a few lots at 
random: 39,000 china sugar 
bowls, 24,000 door pulls, 24,000 
jungle kits, 42,800 miscellaneous 
hand tools, 11,500 kerosene-lan- 
tern globes, 2,000,000 laboratory 
spoons, 500,000 miscellaneous 
truck and auto parts, 70,000 
horseshoes. Go down the line 
and you see how total the war 
really was. 

‘Many of the items can be sold 
virtually out of hand. Most of 
the clothing, for instance, is almost per- 
fectly adapted for any outdoorsman. Take 
the Army's battle jacket. Full-cut for free- 
dom, made of multiple-weave poplin, it is 
warm, roomy, and comfortable. Any jacket 
that can stand up to jungle weather and 
barbed wire can laugh at briers and duck 
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weather. The price of surplus jackets sold 
through retail stores can only be guessed 
at, but in the Army post exchanges they sell 
for $16.00, 

Practically all excess Army clothing— 
boots, trousers, socks, shirts, mitts, parkas 
—will fit into the needs of farmers and out- 
doorsmen. So will much of the smaller 
equipment. Collapsible rubber rafts and 
boats, particularly in the smaller sizes, will 
be ideal for fishermen and vacationists, who 
are already clamoring for a chance to buy 
them. Jungle and survival kits are on the 
“must” lists of hunters and Boy Scouts. 

‘Not many firearms are yet on the market, 
though they are in high demand—with the 
carbine topping the list just now. For those 
who wish to restock that or any other rifle, 
walnut gunstock blanks can already be 
bought in some places. They are priced 
around $1 apiece, cheaper in quantity lots. 
Not all those now available, however, are 
first quality, and anyone wanting to buy 
had better choose with care. A good many 
of these surplus blanks are being turned on 


OUTDOORSMEN snap up Army clothing. 
Above is our artist's ideo of the way the popular 
bottle jocket may be cdepted for use or a hunting 
coat by the addition of a removable gome pocket. 
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down into dummy guns for use 
by school drill corps and similar 
organizations. 

Among the bigger items, 
Quonset huts have a strong ap- 
peal. Some want them for v: 
cation cabins, while others would 
use them for chicken house: 
small cow barns, tool houses, 
workshops, and garages. Trail- 
ers are in demand—every type 
from light ones to be used as 
itinerant homes to the heavy 
giants now fitted out as mobile 
repair shops. And jeeps, of 
course, are still at the very top 
of the list, both among men still 
in the service and among ci- 
vilians. 

Jeeps, in fact, were listed in 
one out of every three entries in 
the contest for the best letters on “How I'll 
‘Use Surplus War Goods,” announced in the 
March 1945 issue of POPULAR SCIENCE. 
Next in demand among the hundreds of en- 
trants were rubber rafts, listed by 11 per- 
cent. Then came airplanes, particularly 
lightplanes; radios, including walkie-talkies; 
assault boats, power tools, hand tools, tents, 
firearms, ers, electrical equipment. 
Other items on the list included flame throw- 
ers to be used as weed burners, smoke gen- 
erators for orchard smudge pots, hand gre- 
nades to clear brushy ground, and a B-29 
fuselage to be made into a roadside diner. 


THE CARBINE is the most 
sought-after of Army firearms. 
Every hunter seems to have his 
‘own plan for converting 

into the perfect sporting rifle. 


farmers many steps: 
andrancherswantwalki 


First prize-winner Pvt. Arthur P. Ives, of 
Fort Benning, Ga., plans to set up a small 
airport and equip it with jeeps, trailers, 
telephones, radios, and small planes, all from 
war surplus. Second prize-winner C. A. 
Wold, of Togo, Minn., hopes to convert his 
farm into a rest camp for returning vet- 
erans and wants sports equipment, jeeps, 
rubber boats, tents, insecticides, maybe a 
small airplane. Electrician's Mate C. M. 
Newman, of Camp Shoemaker, Calif., third 
prize-winner, expects to buy one of the 
Navy's 50-foot liberty launches and convert 
it into a coastwise cargo vessel to serve 


SMOKE GENERATORS, such as the big M-! 
may find peocetime employment in replacing the or- 
chard smudge pots for saving citrus fruits from frost. 


THE JEEP figured in one third of the lotters re- 
ceived in the Popular Science contest. Proposed 
uses covered nearly every field of human acti 
Farmers will probably 
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British Columbia and southern Alaska fish- 
ing villages. 

Lasalle L. Nolin, of Woonsocket, R. I, 
would equip an amphibious jeep as a life- 
boat and first-aid vehicle for use on rivers 
and lakes; Howard L. Smith, of Brockton, 
Mont., wants an amphibious jeep to haul 
grain from his ranch to market when the 
restless Missouri puts the ferries out of 
commission. 

Shortage of household equipment is re- 
flected in the number of people who want to 
buy electric power plants, heating equip- 
ment, laundry units, sewing machines, 
plumbing, and even secondhand lumber. Re- 
frigeration units are also in demand, and 
air-conditioning units. Most of the air-con- 
ditioning, heating, refrigerating, and power 
units are of a size not suitable for private 
use. So, too, with much of the furniture, 
kitchen equipment, and laundry units. These 
belong in large camps or hotels and restau- 
rants. 

And for those who think hopefully of get- 
ting used planes at bargain prices, a clear 
warning should be given that most of the 
planes will have seen hard service and will, 
at best, be expensive to recondition and to 
fly. They are warplanes, built for maximum 
performance, not economy. Prospective pur- 
chasers should be wary and well advised, 
particularly about CAA licensing and in- 
spection requirements. For that matter, 
most of the surplus jeeps will have taken a 
beating and will be in considerably less than 
first condition. That goes as well for 
trucks, tractors, and bulldozers. 

But a great deal of the other material is in 
good shape. Hardware and hand tools, for 
instance, will find a ready market. There's 
also a good deal of lumbering equipment, 
ranging from chain saws to axes, cant hooks, 
and wedges. The chain saws have a strong 
appeal to farmers and owners of small 
wood lots who lay by a few cords of fire- 
wood every fall. Some of the men in the 
service who have used those saws plan to 
get an Army truck, a chain saw, a few good 
axes, and a partner and set themselves up 
in the firewood business. 

A good many of the service men look for- 
ward to having their own small business, 
based on skills they have learned or ex- 
panded during the war and outfitted with 
surplus war material. Prize-winner T/4 
Paul R. Leonard, of Brooklyn, N. Y., ex- 
pects to equip a trailer with machine tools 
and follow the outboard-motorboat racing 
enthusiasts from meet to meet, servicing 
their boats and motors. Several airborne 
engineers plan to use the lightweight air- 
borne equipment—the versatile compressor 
units stand in particular favor with them— 
to do power jobs (Continued on page 270) 
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LANDING CRAFT will moke excellent ferries on thi 
northern lokes, according to W. E. Kissler, of Ardm 
Po. C.M. Newman, of California, would buy a Navy li 
erty launch for cargo service along the Alaskon coast, 


SEAGOING JEEPS ore picked for the job of houl- 
ing grain to market over flood-covered roads. Another 
reader would equip the amphibious quorter-ton for 
saving and first-cid work near lake and river resorts, 


MIDGET BULLDOZERS ond ther lightweight equip: 
ment built for airborne engineers would be ideal for 
excavating, grading, plowing, and other small-scale con- 
struction jobs, says George B. Robart, Portland, Ore, 


This is « 90-mm. AA gun, dismantled and ready for 
the jacket that will protect it ag 


let down to envelop the gun. Timber 
temporary; metal brackets reploce 


Steel “con” 
blocking 


With its container hermetically seole 
reassemble gun in a few hours. If desirabl 


the weapon can 
guns can be “canned” 


IT’S “CANNING” 
TIME FOR GUNS 


HE Army Ordnance Department is per- 
fecting two methods to preserve the 
almost 750,000 artillery pieces it possessed 
when the war ended. In cold storage, the 
guns will require no inspection or overhaul. 
‘One plan is to put weapons into sheet- 
steel containers 3/16 to % of an inch thick, 
according to the size of the gun, The air 
in the container is replaced by an inert 
gas, such as nitrogen, and the “can” is 
hermetically sealed with dehydrating silica 
gel. No matter how long the weapon is left 
in the container, it will not corrode or suffer 
other damage. Various finishes to protect 
the “can” itself against corrosion are now 
being worked out. 

‘The other method puts a weapon and a 

number of packages of silica gel into a con- 
tainer made of 16-gauge aluminum. This 
‘can” is not airtight, and, during the day, 
heat from the sun expands the air inside, 
some of which escapes through a “breather” 
pipe also holding silica gel. When lower 
night temperatures contract the air inside 
the can, outside cool air dried by the breath- 
er's silica gel is drawn inside. 


outdoors anywhere. Field crews con 
firing posi 
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Salvator Salvatori had a 


postwar plan: to run his 
own business, refinishing 
antiques. How he swung it 
makes the first story in 


a series on ex-GI’s who 


Here is Solvotori in his shop, where he recloims ond transforms 


win peacetime victories. 


broken-down antiques for high-grade interior decoration. The 


price he'll get for the cherub he's holding won't be hay. 


His Mustering-Out Pay 
Was His Capital 


T 1014 Second Avenue, New York, there 

is a small store, with a smart, stylized- 
antique coffee table in the window. Inside, 
among cluttered tables, screens, lamps, and 
similar decorators’ pieces, you will find the 
shop's proprietor, a stocky, handsome young 
fellow named Salvator Salvatori. 

At first glance the place looks like any 
other antique furniture and restorer’s shop 
in the neighborhood, except that it is small- 
er, And the proprietor seems remarkable 
only for his youth; he is, as a matter of 
fact, barely 21. 

But first glances are deceptive. Salvator 
Salvatori, former Radioman USN, has made 
quite a stir around New York on two 
counts: first, he's one former fighting man 
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who has shown that he can start his own 
business from scratch and make a go of it. 
Second, he has provided interior decorators 
and their well-heeled Social Register clients 
with something smart and new with his 
pickled-gold lamps and smoked-mirror 
screens, 

As the successful discharged service man, 
Salvator has become a kind of symbot of 
the million and a quarter service men who 
expect to go into business for themselves. 
The GI Bill of Rights offers them certain 
but definitely limited assistance. And wise- 
acres cite the fact that most one-man busi. 
nesses fail before they get started. What 
the answer? People, including the GI's 
themselves, watch ventures like Salvator's 
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Pedestals ore sawed from wood floor lamps, 
divided in half with o vertical cut, and 
je down, they 
ing v. 
statuary, o other ornamental objects of art. 


to find out. So let's take a look at Salvator 
Salvatori and see what has made his enter- 
prise click. 

First off, get this: Salvator is a symbol, 
but he's not typical. He's in a nontypical 
field of business. But the basic principles 
he has followed can be followed by the 
typical man in the typical man’s field—and 
can lead to success. All right 

Salvator Salvatori, Radioman USN, was 
injured in an accident in the Pacific area 
after some two years of active service. So 
he was honorably discharged, with enough 
disability pay to keep him eating, and $300 
mustering-out pay. 

He had, then, this limited capital (which 
most GI's figure will just about buy their 
civilian clothes and incidentals) and a de- 
termination to start on his way. This wasn't 
just a vague notion that he wanted to be his 
own boss. And it certainly wasn’t a delusion 
that he would be able to take it easy. He 
knew that the man who starts on his own 
must work: longer and harder than the 
fellow who just takes a job. 

He had no trade. As a kid, he had helped 
around his father’s shop. (‘The elder Salva- 
tori makes fine lamp shades and sells them 
to people who spend considerable money on 
the interiors of their homes.) As a helper, 
he had picked up only minor skills with 
paintbrush, sandpaper, gold leaf and glue. 
In the Navy he had learned how to use 
simple tools accurately and neatly. So 
though he was an instinctively good crafts- 
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man, he had less craft skill than many a 
home-workshop addict. 

He had, however, been brought up in an 
atmosphere of good workmanship and good 
taste. Without any formal schooling in 
design, he had soaked up a feeling for what 
was good in interior furnishing, partly in 
his father’s shop, partly by familiarity with 
scores of New York antique shops, and very 
much by going as a delivery boy to the 
establishments of interior decorators and 
the homes of fashionable people. 

As a by-product, he had learned what 
people want and will buy for real money. 
And that is important, whether you're going 
to sell cheroots in cardboard boxes for two 
cents each, or cherubs in carved shadow 
boxes for $200 a pair. 

He had a pretty good knowledge of the 
antique trade in New York—of where, for 
instance, you could buy broken-down an- 
tiques at far below the prices perfect stuff 
commands. This added another basic re- 
quirement to his equipment: knowing the 
source of supply. 

He had a clear head, with above-average 
ability to think for himself and think 
straight. Also he had an ingenious cast of 
mind, as you shall see. 

Beyond these he had nothing. Capital? 
The GI Bill of Rights does not itself lend 
money to GI's; it only encourages banks to 
do so by offering to guarantee one half the 
amount of any loan a bank is willing to 
make for certain purposes, and up to a 
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certain amount. The bank has to be satis- 
fied with a man's security for its half of 
the loan. That ruled out Salvator, who had 
no collateral to offer, as it will rule out the 
great majority of would-be GI borrowers. 

He had only $300, a limited, highly 
specialized knowledge of a certain kind of 
business, and an idea. 

He rented a store in the right part of 
town: not the swankiest or most expensive, 
but the part where the swanky people come 
to find high-priced bargains. He put money 
on the barrel head for a good location. He 
fixed up the place himself—with a little 
paint, a good rug, and a lot of hard work. 
In front was his showroom; in back, his 
workshop. 

Then he went out and picked up some 
broken antiques: floor lamps, carved tables, 
cornices, mirror frames, newel posts—any- 
thing that had good design and good work- 
manship in the parts that were still intact. 

Before carting this stuff to his shop, he 
took it apart and threw away the smashed 
parts. Then he studied the good parts re- 
maining and put them together into new 
combinations that were striking, original, 
sound—and easily salable. 

For example, he took the carved base of 
an elaborate floor lamp, sawed it in half 
lengthwise, refinished the halves, turned 
them upside down—and had’ a pair of wall 
brackets that an interior decorator went 
crazy about, to the tune of a wad of folding 
money. 
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Solvatori measures o leg from @ big old li- 
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The picture ot 
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above the lion's 
2 newel post. The lamp bose on the table 
top was @ newel post in a fine old house, 


He took two of three carved table legs 
(the other one was smashed), combined 
them with bases from some other pieces, 
and, with new electrical fittings and shades, 
made a pair of table lamps that are now 
gracing one of the most distinguished apart- 
ments in New York. 

He got hold of a once-fine screen that was 
all shot, stripped off its shabby fabric 
panels, replaced them with mirror glass, 
smoked the glass, added some skillfully 
painted Cupid motifs in the authentic 
Empire manner, finished the whole thing in 
pickled gold—and came out with a piece 
that has been photographed for the top- 
ranking magazines by one of America's 
great camera artists. 

Out of the cabinet doors of a ruined side- 
board he made shadow boxes which, when 
furnished with small plaster busts, sold for 
big money. From flower stands and old 
mirrors he contrived coffee tables that 
stopped the passing “carriage trade.” 
Carved gargoyles from a staircase became 
the legs of a pair of end tables that had 
one social registerite sending in her sisters 
and her cousins and her aunts to demand 
more of the same. 

In all that sort of thing Salvator Salva- 
tori is an artist—not merely a craftsman. 
It would be foolish to assume that his 
success could be duplicated by just anybody, 
His material costs little, but his product 
brings in big money because it is the prod- 
uct of brains and taste. 
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Flyers Dug Way to Freedom 
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\n this workshop beneath Stolog Luft Ill, RAF 
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men did all the wood and meral work n 
the escape tunnel. The hanging can was a 


Digging oway in the three-foot-square tunnel (Ie! 
At the right, box of sand is hauled back to tun 


WAS only after 15 months of hard, con- 

tinuous, and always dangerous work that a 
group of Royal Air Force officers succeeded in 
digging a tunnel more than 350 feet long be- 
neath the buildings and barbed wire of Stalag 
Luft II, German prison camp for Allied flyers, 
to escape into a wood outside on the night of 
March 24, 1944. Although 50 of the Britons 
were recaptured and shot, the escape ranks 
as the largest mass prison break of the war. 

Details of the audacious undertaking, which 
first appeared in The Illustrated London News, 
are revealed in these drawings made by Flight 
Lieut. Ley Kenyon, D.F.C., while work on the 
passage was under way. The sketches were 
found in a sealed case in a flooded chamber of 
the underground workings when Russian 
troops overran the prison camp. 

The task was begun at Christmas 1942 with 
the sinking of a 30-foot-deep vertical shaft be- 
neath a stove in the corner of one of the camp 
huts. This shaft led to a workshop where spe- 
cialists made tools, devised “machinery,” mor- 
tised together wooden bed boards as linings 
for the shafts and the tunnel itself, and manu- 
factured all necessary equipment. One ex- 
ample of their ingenuity was an air-condition- 
ing plant, shown on the opposite page. They 
also made and laid rails and made trucks for 
carrying men and excavated sand away from 
the working area—under close Nazi guard. 


below) where only one man could operate at a time. 
| mouth, os operator of air-conditioning pump looks on. 


in Greatest War Prison Break 
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HOW RADAR WILL HELP YOU 


By HARRY M. DAVIS 


HE man-made eyes that secretly aimed 
guns and bombs until V-J Day first 
proved their peacetime usefulness seven 
years ago by leading a lost flyer safely back 
to land—and that's the way radar may soon 
serve you. It will give the air lines the 
equivalent of the railroads’ signal lights, 
semaphores, and automatic block systems. 
On a cloudy, windy night in December 
1938, less than a year before World War II 
began, a convoy of trucks and strangely 
rigged trailers was hooked up to an Army 
searchlight in a carefully guarded area near 
the mouth of Chesapeake Bay. The equip- 
ment was the first service test model of the 
Signal Corps Laboratories’ “Detector 
Against Aircraft, Radio.” From Langley 
Virginia, an Army bomber flew 
toward the test zone. The pilot's instruc- 
tions were to approach from any angle on 
the landward side. The job of the radar op- 
erators was to find him, track him, light him 
up with a searchlight so that antiaircraft 
guns could theoretically shoot him down. 
In this crucial test, which was to decide 
whether listening-horn sound locators were 
to become obsolete, the new radio detector 
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apparently failed. For 45 minutes the an- 
tennas were turned from side to side and 
tilted up and down—yet the anxious watch- 
ers of the scope could see no signal. High- 
ranking observers, some of them skeptical 
about this new gadget that was supposed to 
see through clouds, were getting impatient. 
‘The engineers were worried. 

Then Dr. Harold Zahl, physicist of the 
Signal Corps Laboratories, had an idea. He 
turned to the Coast Artillery liaison officer 
and asked: 

“How about searching toward the sea. 
The wind up there. 
.K.," he said. “Turn her around.” 

‘The operator cranked his handwheel until 
the antenna faced east. 

Almost immediately a “pip” showed on 
the scope—a little inverted “V" formed as 
the trace of the electron beam rose from 
the base line to indicate that an echo was 
coming in. Its position at the edge of the 
scope showed that the echo came from an 
object 23 miles away, and the direction of 
the antennas showed that the object was 
out over the Atlantic. 

Meanwhile, the pilot had been telling the 
test officials by radio that he was 20,000 
feet above Fort Monroe, Va. The radar 
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Here is radar in action. 
Now, radar stations set up along commercial ai 


operators radioed the pilot to circle around. 
‘As he did, the echo on the scope bobbed up 
and down. The operators then told the 
pilot to drop below the clouds for a look. 
He found nothing but a vast expanse of 
cold, gray water. From then on the pilot 
took his instructions from the radar oper- 
ators. They navigated him back to shore 
by radio, telling him all the time just where 
he was. 

‘That was the first known occasion in 
America when radar served for air naviga- 
tion. Throughout the war, one of radar’s 
main contributions was in telling airplanes 
where they were and when to bomb. 

This story illustrates one way by which 
radar will help eliminate the risk from 
civilian air travel. Controllers at ground 
radar sets at airports and other key loca- 
tions along the airways will tell at a glance 
the direction, altitude, and distance of all 
aircraft within their zone of coverage. This 
is likely to be the first application of radar 
to air travel, since ground sets of this type 
are in production and a number may be 
disposed of as surplus by the armed serv- 
ices. An immediate advantage of this kind 
of flight control is that a comparatively 
small number of stations on the ground 
can cover an entire airway, and no special 
equipment in the airplane is required. 

‘There are many other ways in which 
radar will help. They depend on its two 
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pin-pointed enemy planes through miles of overcast. 


routes will constantly tell planes where they are. 


great virtues—measuring the exact distance 
of a remote object and determining the 
object's direction, In many applications, 
both features are used. In other applica- 
tions, the measurement of distance alone is 
sufficient, since if the distance to two or 
more known objects is determined accurate- 
ly, the position of the airplane can always 
be picked out on a chart by triangulation. 
Radar measures distance by timing the 
period between the sending of a pulse and 
the reception of its echo—and does this 
with great precision. 

To appreciate just what radar can do for 
air travel in the near future we must realize 
its limitations as well as its dramatic 
capabilities. Radar is not television, al- 
though the two have many things in com- 
mon. In television you need good enough 
visibility at the sending end to impress a 
picture on the iconoscope. The whole mov- 
ing picture is transmitted as it happens by 
radio, but it only makes a one-way trip. 

In radar, on the other hand, a round trip 
is always involved. You send out a brief 
pulse of radio waves; if they hit a solid 
object, a faint echo comes back. Television 
transmits what the eye can see. Radar 
records things the eye cannot see. Radar 
does things that television cannot do—it 
sees through fog, smoke, clouds, and dark- 
ness. Television does things that radar 
cannot do—it gives you the actual details 
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‘A comparatively small number of radar 
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of the picture, whereas radar only gets an 
indication that must be interpreted before 
it can be used. 

Radar has contributed greatly to the 
perfection of television through the develop- 
ment of components used in both. For 
instance, the favorite indicator in radar is 
the scope—the cathode-ray oscilloscope— 
which is very similar to the viewing screen 
of a television receiver. Scopes have been 
tremendously improved as the result of 
radar's needs, and the consequence will be 
clearer television pictures. 

Again, the receiver which amplifies the 
faint echo of radar must be of “video” 
quality, that is, it must build up the pulse 
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to a usable strength without distorting its 
shape. Television engineers struggled for 
years with “video” amplifiers that would 
present a true picture to human vision. 
Radar engineers borrowed that technique 
and perfected it. ‘Thus the $2,700,000,000 
United States investment in radar will be 
reflected to the public in better television. 

‘The investment in radar will also safe- 
guard our airways, But we might as well 
be realistic about it. The superlative mili- 
tary precision instruments that weigh 
hundreds of pounds and cost from $10,000 
up aren't going to be issued as accessories 
with every flivver plane. There will have 
to be a lot of adapting, simplifying, and 
cheapening. Fortunately, for purposes of 
safe navigation in a peacetime world, many 
of the costly complications of military 
radar aren't needed at all. 

There has been a lot of discussion of the 
“Mickey” radar used by bombing planes to 
search the sea for ships and submarines 
and to pick out such ground targets as 
cities. With “Mickey” the pilot can see on 
the scope a maplike presentation of rivers, 
coastlines, and built-up areas. This kind of 
radar was used in the night and bad- 
weather bombing of Germany and Japan. 
However, even with all the funds and 
priorities given to radar by the Army and 
Navy, it was never possible during the war 
to equip all bombing planes with Mickey.” 
For a long time the practice was to have 
only one plane in a squadron so equipped, 
serving as a “pathfinder,” and it dropped 
the first bombs or smoke indicators. The 
other planes then dropped their bombs in 
the area designated by smoke, fire, flares, 
or explosions. Eventually, this “Mickey” 
radar may be simplified and adapted for 
cheap mass production, but not now. 

However, we can still have good radar 
navigation very soon. What does seem 
very probable in the near future is that 
commercial and private airplanes will be 
equipped with auxiliary radar equipment 
to work in conjunction with a system of 
powerful radar stations on the ground. This 
will be a contribution from the wartime 
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system known as “IFF"— identification, 
friend or foe. Originally designed to distin- 
guish a friendly plane from an enemy on 
the radar scope, IFF has since developed 
into a navigation system using “racons"— 
radar beacons. 

In this system a receiver is tuned to the 
wave length of a transmitter on the ground. 
It is hooked up to its own small transmit 
ter, also on the airplane. The combination 
is known as a transponder—it transmits a 
response, acting like a radio relay except 
that it puts its own identifying stamp on 
the amplified response. But it does more 
than identify, When the airplane has a 
transponder, the range of the ground radar 
on friendly ‘airplanes is greatly increased. 
‘Thus, in the world of peacetime commerce, 
in which all commercial planes will be 
“friendly, it will not be necessary to equip 
an airplane with its own complete radar set. 
All that will be necessary will be a trans- 
ponder. In this way the ground radar sta- 
tions can keep check on airplanes over a 
large area and tell them where they are by 
radio, 

When a transponder is mounted at a fixed 
position on the ground it is known as a 
racon (radar beacon). Here, instead of 
having a ground radar station send out a 
pulse to which the airplane responds, the 
system is reversed. At various points on 
the ground, transponders are set up. Each 
one, when it receives an interrogating pulse 
from an airplane, sends its answer in a 
particular combination of radio pulses. Each 
ground radar beacon has its own set of 
signals which identify it positively, just as 
every lighthouse along the coast and every 
lightship anchored in a shoal area has its 
own special color combination and sequence 
of blinking the lights on and off. In fact, it 
is quite reasonable that all lighthouses will 
eventually be equipped with automatic radar 
beacons to respond to interrogation from 
ships. This would make them operative in 
the worst fog, when present-day lighthouses 
lose their value. 

‘The method of finding your position with 
radar beacons is a little different from the 
triangulation used by surveyors, although 
it is based on the same simple geometry. 
In ordinary triangulation you get two di- 
rectional bearings from the point to be 
located, draw those directional lines on a 
map—and where they cross is where you 
are. In the radar-pulse method you get 
the distances from two known beacons and 
use each one as the radius for a circular are 
that can be drawn on the map with a com- 
pass. Where the two circles intersect is 
where you are. The measurement of dis- 
tance by even small portable radars is so 
accurate that (Continued on page 234) 


OCTOBER, 1945 


This redor saved Britain in dark days of 1940. It 


told range, 


England had com; 
channel coast in 1938 


‘ction, and altitude of 


‘Nati planes. 


fe rador coverage along her 
15 of these 360-foot towers. 
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TWO-WAY PERISCOPE GUN SIGHT DIRECTS A-26'S FIREPOWER 


A TWO-ENDED periscope gun sight devel- 
oped by General Electric helped make the 
Douglas A-26 Invader attack bomber a 
deadly weapon against both Germans and 
Japs. Passing entirely through the fuse- 
lage, the periscope enabled one gunner to 
scan the skies in almost any direction and 


bring the fire of two twin-gunned turrets to 
bear on any attacker. Tracking the target 
through one of the sight heads, the gunner 
could switch over instantly to the other if 
the enemy plane dived or climbed into the 
other hemisphere, with the controlled tur- 
rets moving and firing with the sight. 


PUSHER-TYPE LIGHTPLANE DESIGNED ON GLIDER PRINCIPLES 


ALMOST foolproof landing characteristics 
are claimed for the VJ-21 two-place private 
plane under development by Jarvis Manu- 
facturing Co., Glendale, Calif. A single 
main landing wheel and steel nose skid make 


it possible to land at 40 m.p.h. on a rough 
field. There are retractable wheels on the 
wings and a swivel tail wheel. The 65-hp. 
plane cruises at 110 m.p.h., and is expected 
to sell for less than $2,000. 
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BRITISH STRATOSPHERE FIGHTER HAS PRESSURIZED CABIN 


DEVELOPED to meet the menace of high- 
flying raiders, Britain's Westland Welkin 
fighter can meet an enemy in the strato- 
sphere with an armored, pressurized cabin 


and four cannons. Largest British single- 
seater fighter, it has a wing span of 70 feet 
and is powered by two 1,650-hp, super- 
charged Rolls-Royce Merlin engines. 


MONSTER GERMAN TRANSPORT- 
BOMBER FLOWN TO U. S. FOR STUDY 


ONE of the biggest land planes ever built 
in Germany landed at Patterson Field, Ohio, 
recently with a crew of 10 Yanks. The 
Junkers 290 is a four-engine, low-wing 
craft with a span of 138 feet. When used as 
a bomber, it could carry 10,000 pounds of 
bombs 2,000 miles. As a transport, it had 
room for 90 men, 


MANUALLY OPERATED VARIABLE-PITCH 
PROPELLER FOR SMALL PLANES 


BRITISH owners of small planes of less 
than 200 horsepower can enjoy the advan- 
tages of the variable-pitch propeller in a 
simple mechanism developed by De Havil- 
land. To change blade pitch, the pilot turns 
a small handle. Through a flexible shaft, 
this operates a worm gear in a box on the 
engine nose to set and lock the blades in 
any position desired. 
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Besides the fierce shark-face grin, this Chino-based 
pound bomb and a 75-gallon fuel tank under each 
ment gave fairly long range and a good, strong dose. 


For medium-range work: three 100-pound demolition 


bombs and nine anti 


ersonnel fragmentation bombs 


to a side. The sway braces are made of scrap wood. 


With 


high-explosives under each wing, the fighter 


‘one droppable fuel tank and three 100-pound 
os 0 


combat range of 1,378 miles for bombing and strafing. 


90 


- 


P51 went out after the Jops with a 250- 
ing: This comb of outboard equ 
wuble for enemy ground installations, 


Under the 
Mustang’s 
Wings 


HETHER it's a long-range fighter 

mission or a short-range bombing 
foray, the P-51 Mustang can adapt itself 
to the job. These photographs show out- 
board installations that were used by the 
Fourteenth Air Force in China, Wing 
racks were used to carry: auxiliary fuel 
tanks and bombs of various types in any 
combination required by the nature of the 
target and the distance the plane had to 
fly to reach it. Fittings were improvised 
in the field. 


Two tanks on each side make the Mustang one 
of world’s longest-range fighters, with total fuel 
capacity of 569 gallons, range about 2,700 miles. 
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COMPULSORY TRAINING IS VITAL 
Says MAJOR GEORGE FIELDING ELIOT 


"HE proposal for universal military train- 

ing for every American boy for a period 
of one year between the ages of 17 and 20 
has attracted a great deal of support and a 
great deal of opposition. Frankly, this 
writer is a supporter; I have listened to 
many of the opposing arguments, and read 
all of them that were brought up before the 
House Committee on Postwar Military Pol- 
icy—and for the most part the opponents 
don't know what they are talking about. 
I'm not trying to be sarcastic; I mean that 
quite literally. 

‘Nothing could make the truth of my con- 
tention plainer than the sudden upsurge of 
half-baked outcries that the atomic bomb 
has made universal military service un- 
necessary, even obsolete. All the experi- 
ence of this war and of the last shows that 
the more complex the machinery of war be- 
comes, the more men it requires to handle, 
maintain, and transport it. Many people 
think of universal military training as being 


Todoy, ing" meons specialized train- 
jing with the best ‘equipment science can produce. 
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nothing more than doing “by the right 
flank, march” on a drill field. Of course, 
that’s nonsense. Military training means 
training men to do specific jobs in the mili- 
tary machine of the future, and then train- 
ing these individuals to operate in teams to 
do team jobs efficiently and smoothly. 

The development of new weapons changes 
the type of individual and team training, but 
it doesn't affect the fact that without trained 
individuals and trained teams, the new 
weapons will be quite useless. The atomic 
bomb, for example, in order to do its job, 
must be produced, must be transported to 
the place where it is to be launched, and 
must be projected against its target. The 
airplane which carries it must operate from 
a protected base, within operating radius 
of the target. It must be escorted or other- 
wise shielded against enemy attacks. More- 
over, the atomic bomb is not the only weap- 
on which is in course of development. 

As for ground troops, they still will be 
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A year's thorough schooli 
pore a boy for a profitable job in 


Civilian boards would call up a freth batch of trainees every three 
months. The fit would be channeled into roles best sited to them. 


necessary, if territory is to be occupied, if the destructive 
effects of modern air attacks are to be followed up. Many 
ground troops may in the future be airborne; this will mean 
that a high proportion of the personnel will have to be de- 
voted to transporting and supplying the actual infantry and 
artillery fighters, but it will not diminish the demands for 
manpower, 

‘The push-button war involving just a few scientists on 
each side, immured in concrete-lined caverns, is a pure fig- 
ment of the imagination. In fact, the more destructive the 
machinery of war, the more terrific in its short-term effects, 
the more necessary it is that we should have immediately 
available an ample reservoir of trained men to deal with any 
emergency. There may not be time to do our training after 
war has started, as there always has been before. The 
atomic bomb, the rocket, the guided missile have not les- 
sened, they have tremendously increased the need for timely, 
adequate peacetime preparation. 

Remember, all these weapons were known when the plans 
for the proposed military training system were drawn up. 

Going over the testimony of those opposing military train- 
ing, we find several fundamental errors in it, besides the 
misconception about the atomic bomb. Here are some of 
them, and the answers: 

(1) By enacting a military training bill now, we are show- 
ing a lack of faith in the United Nations Organization for 
the maintenance of international peace and security. 

Answer: Nonsense. We are showing that we understand 
the United Nations Organization as being exactly what it 
is: an association of nations to keep the peace by force— 
the only way peace ever has been kept. It is not a demo- 
cratic world state. It is an association which will be im- 
mensely strengthened, morally as well as physically, by con- 
crete evidence that this time the people of the United States 


mean to be strong and ready to discharge their interna- 


tional obligations. 

(2) It is contrary to American tradition—that is, it has 
never been done before. 

‘Nonsense. It has been done, in one way or another, in the 
Revolutionary War, the Civil War, and the two World Wars. 
It hasn’t been done in time of peace because we always have 
had time to prepare, or thought we had. 
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(3) It will militarize our youth; 
instill in them, as one learned edu- 
cator put it, the maxim “don't 
think but obey. 

Nonsense. The drill sergeants of 
today are highly trained specialists 
and technicians, and their job will 
be, not parade-ground roarings, but 
the very different task of giving 
our youth the basic and specialized 
training necessary to do their part 
if ever the need should come again 
to use the terrible mechanisms and 
devices of modern scientific war- 
fare, 

Now for some details. The pres- 
ent plan, as worked out in the War 
and Navy Departments may be 
changed ‘here or there, but the 
basic principles will probably re- 
main about the same. 

In the first place, the Army and 
Navy won't have anything to do 
with the original selection and ex- 
amination of the trainees, That 
will be a job for civilian boards in 
each community, The standard age 
will be 18, and a fresh batch of 
trainees will be picked every three 
months. The selected trainee can 
choose, within the limits of service 
needs, whether he will go to the 
Army or the Navy. The 900,000 

“trainees who are expected to be 
available each year will be divided 
between Army and Navy about in 
the present proportions of 8 to 3. 

Some people maintain that the 
atomic bomb has made navies ob- 
solete. That is more nonsense. It's 
@ weapon that could be very effec- 
tive against a battleship or carrier, 
of course. We have other weapons 
which can sink battleships or car- 


riers if (Continued on page 238) 
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‘O refrigerators in one—a built-in freez- 

ing locker and the regular food compart- 

ment—that is the preview of your postwar 
refrigerator. 

‘A glimpse behind the curtain that hides a 


| 


This is the new Gibson refrigerator. In addition 
to the freezing locker and food compartment, it hos 
@ moist chamber. This section helps to ke 
ture and natural flavor in meats and vegetables. 
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YOU'LL HAVE A FREEZING UNIT IN... 


Your New Refrigerator 


promising array of new home appliances 
reveals this much about the mechanical 
icebox of the future. And not in the dim, 
distant future—these will be ready early 
next year. 

While the separate zero compartment will 
be the most noticeable new feature at first 
glance, it is not the only one. The regular 
food section will look different, and its func- 
tioning will be different. It will require lit- 
tle or no defrosting, and it will keep food 
fresher. 

No freezing Unit will be visible in the new 
models. The chilling coils are placed behind 
the walls. This le-ves the food space clear 
and unbroken. Also, it helps to eliminate 
the defrosting nuisance. The chilling coils 
are spread over a wider area and therefore 
do not create one extremely cold spot for 
the accumulation of ice. 

Over-all size of the new refrigerators 
will be larger than prewar models by just 
about the amount added by the freezing 
compartment. That is, the space for ordi- 
nary storage will be about the same as it 
was, from six to eight cubic feet. The extra 
bulk is taken care of in slightly increased 
height and depth, rather than in width. The 
manufacturers believe this is the most prac- * 
tical way to adapt them to existing kitchen 
wall space. 

‘What will they cost? That will depend 
upon a number of factors that cannot be 
accurately measured just now. The manu- 
facturers hope to be able to price them no 
higher than prewar models in proportion to 
over-all size. Operation costs will be higher 
because of the added size and the greater 
load of keeping the freezing section around 
zero all the time. 

‘Three manufacturers are unveiling their 
new boxes to the public now. They are 
Frigidaire, Admiral, and Gibson. Others are 
known to be working along similar lines. 

Radically new as they are, the two-tem- 
perature refrigerators are not a result of 
wartime developments. They would have 
been the 1942 models, in several cases at 
least. A few of them were actually made 
and sold before all factory capacity was 
taken over for war-goods production. This 
is why they will be available before other 
improved appliances. 


con form in the spacious food compartment 

Admiral Dual Temp, at the left, s0 no d 
The freezing locker, howe 

needs to be defrosted two or three tims 
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The new Frigidoire (above) hos o shelf-type door on its freezing locker 


This section, as in all new-model 


refrigerators thus far shown, extends across the top from wall to wall and has a separate door so that 
the temperature inside is not affected when the main door is opened. Freezing lockers can be kept at zero. 


Building a frozen-food locker into a 
domestic refrigerator is a natural out- 
growth of the vastly increased use of quick- 
frozen foods in recent years. With her own 
zero compartment at home, the housewife 
can have on hand a large variety of frozen 
foods. Also, she can freeze fresh meat and 
other food in her own kitchen. 

‘The fact that the new refrigerators offer 
relative freedom from the defrosting task 
may appeal to some housewives even more 
than the new zero compartment. The two 
developments go hand in hand. Taking the 
familiar type of freezing unit out of the 
food compartment makes it automatically 
more convenient and efficient. With the 
cooling coils spread over a wide area be- 
hind the inner liner, a normal temperature 
of 38 to 45 can be maintained without re- 
ducing any part to 32, the freezing point. 

Still another advantage results auto- 
matically from this. Greater humidity is 
maintained in the food compartment, and 
foods retain their natural juices and flavors 
longer.—GoLp V. SANDERS. 
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HOW NEW REFRIGERATORS 
MANAGE DEFROSTING 


NEW 


In the new-type refriger- 
ator the cooling coils ore 
is drawn out ond deposited set behind the walls. And 
on the coolest surface— since no part of the reg- 

ulor food compartment 
needs to get cold enough 


. to freeze, no ice forms. 
BELOW cous anouno 
FREEZING LOCKER 


38*-40°F. 


Assen Jordanoff (seated) listens to an associote in 
his office while o thied party may join in the con 
versation through Jordanoft’s Jerryphone. The micro 
phone on the desk foods to the telephone mouth. 
piece 


incoming voice comes vio the loudspeake: 


‘opparatus servi 
the phone mouthpi 


loa 
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FOR BETTER LIVING 
«+ THE AMERICAN WAY 


The No-Hands 
Telephone 


'HE busy executive and the hard-working 

housewife will soon be able to talk over 
the telephone without having to hold the 
instrument to the mouth and ear. When the 
phone bell rings, a man at his desk will 
merely have to pick up the receiver and 
place it over two openings in a boxlike ap- 
paratus that looks like a radio set, He can 
then start talking, leaving his two hands 
free, and his caller wiK hear him and he 
will hear his caller just as if he had the 
earphone and mouthpiece to his head. In 
the home, the housewife may be bathing 
the baby when the phone rings. But she 
may go right on with her duties and hold a 
conversation with her caller by turning up 
the volume if the phone is some distance 
from the bathroom. 

The new device is called a Jerryphone by 
its inventor, Assen Jordanoff, president of 
Jordanoff Electronics Corp. A balancing 
tube that automatically raises and lowers 
the volume going in and coming out of the 
amplifier prevents “feedback” into the box. 


AMPLIFIER FROM 
RECEIVER 


« 

AMPLIFIER 
TO 

MOUTHPIECE 


GREAT NORTHERN LOCOMOTIVE 


5,400-horsepower Diesel power plant snakes 106 steel-and-ply- 


wood freight cars around Horseshoe Curve at Blacktail, Mont., 


six miles from the Continental Divide. 


At the rear of the train, 


96 a 4,050-horsepower Diesel helps move the big load. 
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Lamp Worn on Finger 
Lights Dark Corners 


LiGHT is at the fingertips of the 
inspector or workman using 
Fingalyte, made by Universal 
Products Corp., Norristown, Pa 
Attached to a finger or a tool 
the tiny lamp is powered by a 

(left) worn on the belt 
or, in another model, by A. C. 
house current 


Stamp Holder Marks Rounded Surfaces 

Tite rounded surfaces of bars may be marked with in 
terchangeable steel type in a holder specially designed 
by New Method Steel Stamps, Inc., Detroit, Mich. One 
blow of the hammer makes’ impressions ‘of uniform 
depth, Type is tapered to form the radius desired 


Plastic Spline Maintains an Even Edge 
ACCURATE curves are produced by draftsmen's splir 
made of Tenite, a flexible and resilient transparent 
plastic, H-shaped in profile, they are held in place by 

metal dogs hooked into the channels 


Portable Hammer Tests 
Hardness of Materials 


Workaniuity of materials can be 
tested on the spot with a portable 
tool announced by Steel City Test 
ing Laboratory, Detroit, Mich. 
When the self-acting hammer is 
pressed against the material, a 
spring is compressed to drive a 
steel ball against the surface. 
Depth of the hole produced is meas. 
ured as an indication of hardness. 
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jervals, jackets are examined and 
water they have absorbed, 


WESTERN LIGHT, which is predominantly 
calls for wall decoration in a cool green tone, os 
thown in the room on the opposite page, green 
being the complement of red. The selection of green 
for this room is based on the Optonic System, 0 
scientific plan formulated to provide colors which 
complement the prevailing types of normal light 


}OU don’t have to be an interior deco- 
ator to choose pleasing and harmonious 
olor combinations 1 your home. 
Color harmony is a matter of scientific law 
Research by paint manufacturers has produced 
various systems of scientific color selection by 
which anyone can choose the right colors for 
any job. Besides beautifying homes, color 
now promotes efficiency and safety in fac- 
tories, hospitals, and schools. Popular Science 
here devotes 14 pages co a study of the new 
scientific use of colors, 


~The Editors 


Hon to Choose Colors 


By GOLD V. SANDERS 
Kodochromes by WILLIAM W. MORRIS 


E’RE just beginning to put to use a 

great power that has always existed 
around us, but which we have neglected be- 
cause we knew so little about it. It’s the 
power of color. And don’t think it isn’t 


SOUTHERN aul! beams hi 
@ yellowish tinge, and for this 
fon tome suitable, shade of blue ts 
recommended as the dominant color 
in @ room having southern exposu 
The Optonie. Color System, is the 
color plan of the Arco Co., of Cleve- 
lond. It is bosed on five colors— 


power. When we learn that something as 
intimate as our blood pressure can be 
manipulated up and down by feeding dif- 
ferent colors into our eyes, we begin to get 
a glimpse of a vast new field of scientific 


discovery. 
The scientists who have accurately 
measured this (Continued on page 102) 


NORTHERN LIGHT hos o pre- 
dominance of cool blue rays, so the 
selection of the warm tan comple 
mont provides the proper contrast 
of hue. The basic factor in choos- 
ing room colors to eliminate eye 
fatigue and to be decoratively cor- 
rect is to select a cool color where 
the predominant light in a room is 
warm, and to pick a warm color 
where prevailing light rays are cool 


FLUORESCENT LIGHTING of 
the “doylight” variety calls for 
decoration in warm tan or coral. 
White fluorescent light is comple- 
mented by gray; warm incandescent 
light by cool blue or green, ond o 
combination of both by neutral gray. 


EASTERN LIGHT is neutral, and 
in rooms facing toward the east 
neutral gray should be selected. In 
all rooms, ceiling should be painted 
white or in the shade of the wall 
color with highest light reflectance. 


strange effect of colors upon blood pressure 
also tell us that our every mood is influ- 
enced by the colors of our surroundings. 
Some authorities go so far as to say that 
colors play as important a part in our 
mental and physical health as the food 
we eat. Some colors can give us greater 
energy, a quickening of our muscular and 
mental powers. Others give us relaxation, 
a general feeling of well-being. We can 
become unduly fatigued by the impact of 
harmful colors or combinations of colors 
upon the delicate nerve endings of the eye's 
retina. 

Some of the new knowledge has already 
stood the acid test in great war factories, 
and the results are astonishing. These in- 
dustrial case histories make exciting news, 
for they tell of increased production, im- 
proved quality of work, reduction in the 
number of accidents, and higher morale 
of workers—all brought about by the judi- 
clous use of paint. The word is spreading 
fast through industry, and factories from 
coast to coast are blossoming out in all 
the colors of the rainbow. 

To look into a plant that has undergone 
the scientific face-lifting, one would im- 
agine the interior decorators had been hav- 
ing a field day there. But the decorators 
had nothing to do with it. This is the 
work of scientists, not artists. The new 
knowledge of color’s effects upon human 
beings came out of research, from the lab- 
oratories of physicists and psychologists, 


WITH LIGHT WALLS the 
accessories shown here are too 
dark. They provide a controst 
that is irritating to the eye. 
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WITH GRAYED WALLS the 
accessories are painted not more 
than two shades darker, and the 
result is @ good combination. 


not from the artist's studio. Broadly speak- 
ing, the science of physics tells us what 
color is; the science of psychology tells us 
what it does to us. 

‘The happy results obtained in factories 
by following the advice of color experts 
were, of course, entirely due to the effects 
of colors upon the workers themselves. 
This being true, we can easily imagine that 
similar desirable effects upon us can be 
realized in our homes and everywhere in 
our daily lives. That is the next step. We 
can take it ourselves by learning how to 
follow the roads charted for us by science. 
This is much easier than trying to absorb 
the mysteries of color from artists and in- 
terior decorators. 

‘The scientific approach has greatly sim- 
plified the use of color and dispelled much 
of the mystery about it. All of us can now 
achieve ‘harmony by formula, being as- 
sured that good science is also good taste. 
If we learn to follow natural laws in choos- 
ing color combinations, we can have homes 
that are beautiful and colorful but whose 
decoration will not be a strain on the ner- 
yous system, We can have bedrooms that 
induce peacefulness and rest, living rooms 
that are somewhat more exciting but not 
irritating, and kitchens in which the work 
will be less like drudgery. 

An example of directly applying to the 
home the scientific color plan adopted by 
many factories is shown on the accom- 
panying pages. 


WITH DARK WALLS the fur- 
things here are too light. As 
the picture at the for left, 
the contrast is much too sharp, 
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How to Choose Colors for Your Home 


HEN light strikes an object, some 
wave lengths are absorbed, some may 

be transmitted, and some are reflected. 
‘The rays that’ are reflected constitute the 
color which we see. The Optonic Color 
System, which was developed by the Arco 
Company of Cleveland, provides colors 
which suitably complement the prevailing 
types of normal light and permit correct 
brightness contrasts. All its 25 hues—five 
shades of five basic colors—have been 
grayed to eliminate undesirable intensity. 

The following rules will serve as a handy 
and practical guide in selecting colors for 
the home. Rule numbers correspond with 
the numbers given in the rooms of the cut- 
away drawing above. 

1. Complement warm southern light by 
selecting blue, a cool color. 

2. Cold northern light is best comple- 
mented by tan, a warm color. 

3. Complement predominantly red west- 
ern light by choosing green, a cool color. 
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4. For neutral eastern light, select ‘gray, 
which also is neutral. 

Where artificial light predominates, fol- 
low these rules: 

5. Complement warm incandescent light 
by selecting ‘blue or green, cool colors. 

6. Tan or coral, warm colors, should be 
chosen to complement cold “daylight” fluo- 
rescent lighting. 

7. In a room with white fluorescent light- 
ing, use neutral gray. 

8 Under a combination of fluorescent 
and incandescent light, use neutral gray. 

9. Ceilings normally should be painted 
white. If color is desired, however, use 
Shade No. 1 of the wall color. This has a 
light-refiectance value of 65 percent. 

10. Rooms having a normal amount of 
light should be painted in Shade No. 2, 
which has a light reflectance factor of 50 
percent. 

11. Rooms having a low level of illumi- 
nation should be painted in Shade No, 1. 
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tifieally 
physical laws of harm 
tion must be observed to. produce pleasing 


Choose Y 


HE proper 1 
able effects up 
n-art based on f 
by scientific 
taste is not the imports 
ing correct color combin 


and compe 


Yellow, red, and blue are the primary 


The three primary colors 
(left) will form oll the 
other hues when proper / 
ly mixed. None of them, [iw \ f 
\a 
> —. 


though, can be made by 
mixing any other colors. 


a, 


mary colors pro: 
duces o secondary coler. 


For example, equal p# b ¢ 
portions of yellow and 
ed will create orange = 
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colors. From these all the 
hues of the spectrum can be 
produced, but none of the 
three primary colors can be 
obtained by any mixture. 

A color wheel is produced 
by placing the primary col- 
ors around a circle, equally 
spaced. Secondary colors 
are then added by mixing 
equal amounts of pigments 
of two adjacent colors. Yel- 
low and red produce orange, 
and this hue is placed in the 
circle between these two. 
Blue and yellow produce 
green; red and blue make 
violet, and these are placed 
accordingly. We now have 
in the color circle three pri- 
mary and three secondary 
hues. 

By using this formula of 
mixing equal quantities of 
colors that come next to 
each other in the circle, we 
can go on indefinitely pro- 
ducing a wider variety of 
hues and yet all of them will 
be placed in the correct re- 
lationship. ‘The color wheel 
shown on the opposite page 
is composed basically of 12 
colors, and this is sufficient 
to demonstrate the principles 
involved. 

On this wheel any two 
colors directly opposite each 
other are complementary. 
‘The physical law of comple- 
mentaries is éxact, and has 
nothing to do with personal 
taste. A complementary of 
one primary color is the sum 
of the other two primaries. 
The human eye recognizes 
this law, as can be proved by trying the ex- 
periment suggested on page 109. 

‘The complement of yellow, for instance, 
is the sum of red and blue, which is violet. 
The rule carries on into the secondary and 
all other mixtures. Make the cutout disks 


com 


Blending paints of various colors is fosci 
however, are not made 
Points of any one type, though, may be mixed to obtai 


Mix the primaries red and 
blue to get 
cond yellow make green. A 


primaries will produce 
nothing but neutral 


Hore, then, are the three 
primary colors—red, el 
low, and blue—and 

ly spaced between them 
ore the three secondaries 
—orange, violet, green. 


ing, Commercial paints, 
way, but from special pigment materials 
wes. 


as suggested on page 107 afd sce how this 
works. By making a disk like the one 
marked A, all complementary pairs tay be 
readily selected on the color ring. 

It is a recognized rule of color experts 
that one of a pair of complementary colors 


let; blue 


ion of all three 


ray. 


‘equal. 
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enriches its mate, if used with discretion. 
This gives contrast without a color clash 
and breaks the monotony of seeing one hue 
alone. One color should dominate while 
the other gives accent to it. 

We cannot arbitrarily choose colors from 
the chromatic scale and achieve a har- 
monious combination. They must have a 
relationship of one kind or another. 

A triad, consisting of three colors equally 
distant from one another, is one form of 
harmony. Such combinations may be found 
on the wheel by using disk B. The primary 
colors—red, yellow, and blue—form one 
such triad, These pure colors are rather 
harsh, however, and their use is not recom- 
mended except for small areas. Similar 
triads of grayed colors are more. suitable. 

A more subtle combination, pleasing to 
the eye, will result from the use of disk C. 
‘This selects-a triad called a split comple- 
ment, consisting of one color used with a 
color on each side of its direct complement. 

In everyday life, grayed colors predom- 
inate, accented here and there by one or 
morg of the brilliant hues shown on the 
outer ring of the color circle. If this were 
not 80, we would soon tire of the color 
violence surrounding us. Gray tones are 


obtained either by mixing black with a 
color or by mixing two complementary 
colors together. An equal mixture of any 
two complementaries will produce, not an- 
other hue, but neutral gray. This is repre- 
sented on our color wheel by the center 
circle of gray. 

Grayed tones of a color can be obtained 
by changing the proportion of such mix- 
tures, favoring onehue or the other. For 
example, one fourth yellow mixed with 
three fourths of its complement, violet, 
makes grayed violet. ‘The second band of 
wedges around the color circle is thus pro- 
duced. Richer grays are obtained by mix- 
ing complementaries than by using black to 
get the grayed effect. White can always be 
used to obtain lighter tints of colors. 

Disk D combines all the harmony prin- 
ciples we have discussed. Here the grayed 
colors are found to be pretominant because 
we may use them over greater areas with- 
out tiring of them. The smaller openings 
in the disk indicate the proper use of the 
pure colors to enrich the grayer masses. 
Any or all of the colors showing through 
the openings in this disk may be used to- 
gether to achieve a pleasant and harmo- 
nious combination, 


How Color Is Used in Factories 


HERE are several thousand factories in 

this country—-mostly large ones—that 
present an entirely new aspect these days. 
‘The machines, as well as walls, floors, 
beams, and pipes are painted in colors 
where before there was nothing but dingy 
grays, greasy blacks, or at best some white. 
‘The color is not there to beautify the places, 
but to improve working conditions. 

‘The Arst consideration of the color ex- 
perts is for the eyes of the workers. A well- 
considered use of color has been found to 
be of immense value in giving clearer 
vision at working areas and in preventing 
eye fatigue, which quickly results in gen- 
eral bodily distress. 

A superabundance of light does not an- 
swer the purpose. On the other hand, it 
often adds to the difficulties of concentra- 
tion on the job. Glare dazzles and fogs the 
vision. To avoid this, factory walls are 
now painted in shades of green, blue, gray, 
or tan so that areas in the line of a worker's 
vision do not present a sharp contrast to 
the work area. . 

Machines also are painted in more than 
one tone of color. The working area is 
given a hue that will contrast, but not too 
sharply, with the material being worked 
upon. Surrounding parts of the same ma- 
chine will have a different color to relieve 


the monotony that has been found to cause 
eye fatigue and irritability. If a factory 
worker has his eyes glued upon one color 
for some time, the nerve endings begin to 
demand the complementary color. This 
physical phenomenon actually causes spots 
before the eyes, called aftervision. 

But a mere splashing of colors around 
a plant to make it look gayer will not ob- 
tain desirable results. More likely it will 
add to eye distress. To simplify this prob- 
lem for plant owners and managers, the 
large paint manufacturers have devised 
basic formulas and systems of color selec- 
tion that can be fitted to all kinds of fac- 
tories. Their color experts consult with 
factory management and advise them how 
to obtain a harmonious whole, with walls, 
ceilings, machines, and working areas 
painted according to scientific color prin- 
ciples. 

While each factory presents certain in- 
dividual problems, the general plans de- 
veloped by the paint manufacturers serve 
as guides. Du Pont calls its system “Color 
Conditioning.” That of the Pittsburgh Plate 
Glass Co. is named “Color Dynamics.” The 
“Optonic 
Colors.” Sherwin-Williams has a “Color 
Harmony Program.” All are based on ac- 
cepted color (Continued on page 108) 
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HANDY SPOTTER TO PICK OUT HARMONIOUS COLORS 


Y FOLLOWING this pattern, four disks 
can be made for use in selecting color 
combinations from the color wheel on page 
104. The 11 shaded areas on the chart rep- 
resent the cut-outs for disk D. Trace the 


SELECTS NON- 
COMPLEMENTARY 
COLOR TRIAD 


DISK SELECTS 
COMPLEMENTARY 
COLOR PAIRS 


entire disk and the shaded sections; then 
transfer tracing to light cardboard, and cut. 
Do the same for disks A, B, and C, being 
guided by the dotted-line cutouts, which 
are duplicated in the small disks below. 


DISK SELECTS 
ALL-PURPOSE 
COMBINATION 


DISK SELECTS 
COLOR, SPLIT 
COMPLEMENTS: 


principles. The factory 
owner who does not 
wish to call in a color 
expert can obtain ap- 
proximately the same 
results by following 
one of these systems. 

Aside from the work- 
ing rooms, there is still 
other color, and bright- 
er, much in evidence 
these days. Rest rooms, 
cafeterias, and hall- 
ways often are deco- 
rated in quite gay col- 
ors. The purpose is to 
give employees a lift in 
spirit during off mo- 
ments. Here the color 
schemes are more akin 
to those used in interior 
decorating. 


jeading in choosing correct color com- 
ical laws of harmony and compensation 
must be observed to produce a pleasing decorative scheme. 


pe? 


Effective colors, for use in fabrics and wallpaper can be chosen 
with confidence when the color wheel is used os a guide. 


Also, eye-pleasing combinations in wearing apparel are the re- 
sult of @ thorough knowledge of the use of color by stylists. 


; 


upholstery, walls, carpets, 

provid 
physical and mental comfort. Overuse 
of pure primary colors must be avoided. 
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TRY THIS COLOR-REACTION TEST 


(Picture by The Arco Company) 
the compler 
proof. St 
Old Glory in its + 


Nature rebels at an overdose of one color by generating within thi 
of any col is forced to look at for long periods. 
colored flog for conds, then look at a white surface. Y 


MEN hove a lit- WOMEN BACKGROUNDS may empho- 
ing for blue or red or tones of size or minimize on object. Both of 
shades of blue, red, tests show. these arrows ore the some size. 


(Pictures by E. 1. du Pont de Nemours & Co.) 


WARM tones COOL ones VISIBILITY is heightened by LIGHT VS. DARK. Light col- 
care linked with compensate for extreme contrasts in color value, illusion of bigness. 
light and hoot. heat,aresoothing. but should be held to small areas. The disks below are of equal size, 


BAé 


ward the eye; cool tone! 


New and Better Paint 
Is Due for Civilians 


‘OR the country-wide face-lifting job on 

our homes that is sure to come after the 
war we shall have a great variety of excel- 
lent new paints and varnishes with the 
very qualities we have always wanted. The 
manufacturers of the things 
we use—automobiles, furniture, 
and the whole line of civilian 
goods—also will have. a vast 
array of better coatings to ap- 
ply at the factory. 

The paint makers have 
learned much during the war, 
because much was asked of 
them in the way of protective 
coatings for military and naval 
equipment. They have had to 
. devise materials that would 
endure the severest climatic 
conditions all over the world. Extremes of 
cold, heat, and dampness such as we never 
encounter in this country have been met 
and licked by the thousands of chemists 
and engineers engaged in research and 
3 manufacture in the paint industry. 

For interiors we are promised: quick- 
. drying, washable, and 
nonsmelling paints, 
varnishes, and enam- 
els that can be ap- 
plied easily over old 
paint, wallpaper, cal- 
cimine, fresh plaster, 
and porous wallboard. 

For exteriors there 
will be: paints of 
greater durability, 
highly resistant to 
weather, temperature 
changes, dampness, 
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fungus, and all the elements that have 
made repainting necessary at short in- 
tervals. * 

Colors, too, we shall have in greater 
variety than ever as an aftermath of a 
world war in which camouflage has been 
as important as the weapons it conceals. 
Development of new and more color-fast 
pigments has gone hand in hand with the 
creation of more durability. The War De- 
partment is using 74 different shades of 
color. 

Perhaps nothing interests the home own- 
er more than the prospect of being able to 
cover a surface with one coat instead of the 
two or three generally required. The hid- 
ing power of these new paints is due to the 
development of more efficient pigments. 
Among these are titanium and zinc. We 
are promised one-coat ofl paints and 
enamels that will give us a smooth and 
effectively covered surface on all interiors 
whether of wood, plaster, wallpaper, con- 
crete, brick masonry, or calcimine. A one- 
coat paint for exteriors is yet to be 
achieved, but paint makers are working 
on it. 

Quick-drying paints, varnishes, and 
enamels were on the market before the 
war, and these will come 
back strong with no- 
table improvements. The 
resins with which they 
are made are just about 
completely monopolized 
for direct or indirect war 
uses, These materials 
are virtually the same 
as the familiar plastics, 
but in fluid form. The 
paint industry and the 
plastics industry, in 
fact, are becoming more 
and more closely associated. A large j 
of the new developments in paints, vai 
nishes, and lacquers is based directly upon 
these same synthetic resins. 

Some of the new formulations are so 
important that they are veiled in secrecy— 
so valuable to us in war that we do not 
want the enemy to make similar use of 
them. That fact itself is an indication of 
genuine progress in paint making. 

Early in the Pacific war, the armed 
forces found that their radios became use- 
less in the tropics because of fungus 
growths. The paint manufacturers were 
called upon to solve the problem, and they 
did. The fungus-resistant coatings de- 
veloped in this emergency will be equally 
effective in our own semitropical regic7s 
and wherever there is a problem of moid 
due to dampness. 

‘We may be able even to get rid of flies, 
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mosquitoes, and other insect pests by put- 
ting the powerful killer DDT into paint. 
Two British chemists have been making 
experiments along this line with remark- 
able results, They confined flies in an en- 
closure painted with a five-percent DDT 
coating and all the files died. In a small 
room similarly treated, 90 percent of the 
insects were killed. ‘The coating still had 
its killing power after two months. How- 
ever, they have not yet succeeded in in- 
corporating the DDT in a finish of great 
hardness, 

No less important than the new paints 
that will be available for general use will 
be those especially designed for applica- 
tion to all sorts of products at the factory. 
Here are some of the things manufac- 
turers may expect: 

Rust-retardant primers more efficient 
than ever before, for all kinds of metal. 
Heatproof paints that may be put on ex- 
tremely hot surfaces such as furnaces and 
smokestacks. Flameproof paints. Lac- 
quers of such high solid content that about 
half the usual number of coats will be 
required. Solid paints, without solvents, 
to be applied in molten state by steam or 
air pressure. Plastics to be heat-sprayed 
as an outer coating. ‘Silicon insulation var- 
nishes so resistant to heat that they make 
possible electric motors of about half the 
normal size for the same horsepower. 
Luminescent and fluorescent pigments at 
‘about one tenth their prewar cost. Paints 
that may be put di- 
rectly on a wet sur- 
face. Varnishes, paints, 
and enamels of greater 
uniformity due to de- 
velopment of stand- 
ardized drying oils. 

Methods of applying 
in factories have been 
similarly improved, 
and this is equally 
important since about 
half the cost of a paint 
job is the application process. Here are 
‘some of the new methods: 

Electrostatic spraying and detearing. A 
high-voltage electrostatic field is used, with 
the article to be painted attached to the 
positive pole. A charge is imparted to the 
sprayed particles, causing them to be at- 
tracted to the article, A uniform coating 
with extremely small loss of material re- 
sults. The same electronic equipment is 
used also to draw off excess paint after 
dipping. 

Infrared baking. Dipped articles are 
passed between batteries of infrared lamps 
on a conveyor, the enamel being baked in 
a few minutes. 
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Hot dipping. This method is now in wide 
use for applying strippable coatings of 
ethyl cellulose to machinery and parts for 
protection during overseas shipment. It is 
expected to increase in general use after 
the war, with various other plastics being 
employed. 

Hot spraying. Varnish, lacquer, paint, or 
airplane dope is applied by spraying from 
a steam-heated or electrically heated atom- 
izer. Thick coats harden quickly, speeding 
the production process. 

Automatic spray-painting. ‘The need for 
painting millions of shells, bombs, and 

cartridge cases of all kinds 

has resulted in immensely 
faster automatic spraying ma- 
chinery that will doubtless 
find other industrial uses when 
war ends. 

Flame-spraying. By a proc- 
ess similar to the flame-spray- 
ing of molten metal, one of the 
newest plastics, polyethylene, 
has been successfully sprayed 
as a coating. It is believed 
that other plastics may be 
similarly deposited, though little has been 
done along this line as yet. 

‘As a result of the war, and also of 
prewar research, the whole paint industry 
has undergone a radical change, passing 
rapidly from the general practice of using 
natural raw materials to 
the creation of its own 
materials through chemi- 
cal know-how. 

We shall find that al- 


most all the many types 
of protective and decora- 
tive coatings will be en- 
tirely different and much 
better than in the past. 
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A technician (right) 
takes gobs of pig- 
ment for testing in 
control laboratory. 


The wet sample (left) 
is tested. Then it is 
dried, pulverized, and 
exomined further. 


At the lower right, 
men separate press 
plates on which wet 
pigmenthas adhered, 


After the pigment 
cakes have been 
liln-dried, they ore 


broken up ond stored 
in big tubs (below). 


aking Paint Pigment 


pana paint manctactire ao: longer 


nature. The colors are created by chem 
istry. In the precipitation process, pictured 
here, various solutions of chemical in- 


GRINDING LIQUIDS 


FEED TANK 


PLATFORM SCALE 


VARIOUS STAGES 
IN THE MANUFACTURE 
OF PAINT 


WN WEIGH TANK 


MIXER =| 


(Kodachromes by Pittsburgh Plate Glass Co.) 


gredients are brought together, and the 
reactions between them produce the desired 
color as you watch. 

Water solutions of these chemicals are 
made in wooden vats, separately at first. 
They are then brought into another great 
vat, each in definite order. Here the re- 
ns take place, as the solution is mixed 
and stirred by a mechanical agitator 

The precipitated pigment is insoluble in 
water, Pigment falls to the bottom of the 
vat, the water is siphoned off. The wet 
pigment is then put in presses and removed 
in cake form. These cakes are first ai 
dried, then placed in a kiln where all re- 
maining moisture is removed. The re- 
mainder of the pigment-making process 
consists of breaking up these cakes into 


chunks and grinding them into -powder 
GRINDING MILL 
TINTS 
THINNERS 
THINNING 
AND TINTING 
TANK 1 


HOPPER Ladad 


a 


This is how the sci 
workshop. It promotes safety and s 


ic application of color can transform 


foctory from a dreary cell to a ch 


ful 
ficiency, ond keeps morale at high level, 


Safety Color Code for Factories 


ECAUSE the human eye responds so 

readily and willingly to colors, a num- 
ber of large factories have set up standards 
of marking by color so that employees will 
be warned at a glance of certain hazards. 
Carrying this idea still further, the Amer- 
ican Standards Association has adopted a 
Safety Color Code which it hopes will be- 
come a standard in factories from coast to 
coast. 

If such a standard is widely employed, it 
will mean that a worker going into a new 
factory will find familiar colors to tell him 
what he needs to know about avoiding 
accidents to himself and others. 

‘The safety code colors finally adopted by 
the association and now under considera- 
tion for industry-wide acceptance are: 

RED for identification of fire-protection 
equipment and fire-fighting equipment; for 
danger; for “stop.” Since the use of red 
for such purposes is already widespread, as 
for instance in traffic lights, this was con- 
sidered the logical standard. 

YELLOW is suggested as basic standard 
for designating caution and for marking 
such physical hazards as: striking against, 
stumbling, failing, tripping, and “caught 
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between.” Solid yellow and yellow and 
black stripes or checkers are suggested as 
effective methods of using this color. Thus 
yellow would be used for marking factory 
power trucks, crane pulleys, traffic warning 
signs, and so on. Some factories have used 
orange as the color for this purpose. The 
association advises against this because 
orange is a mixture of yellow and red, and 
might lead to confusion. 

GREEN, universally accepted as a safety 
signal, is suggested for all such uses as 
marking the location of first-aid kits, gas 
masks, deluge showers, safety starting but- 
tons, exit signs, and anything else in the 
factory connected with the idea of safety. 

Previously adopted standards already in 
wide usage call for the painting of factory 
pipes in accordance with the class of 
liquids they convey, such as safe products, 
dangerous products, protection materials, 
and extra-valuable materials. 

Another adopted standard of great eco- 
nomic value in factories calls for the 
painting of grease cups and oil holes to 
correspond with the colors on oil cans and 
other oiling equipment so that the right 
grease or oil will always be applied. 
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» \ TIGHTENING 

CONTROL KNOB LOCKS 

CABLE eS CAMERA IN 
DESIRED 
POSITION 


CAMERA SUPPORTS. For people who 
want to take snapshots without anyone 
being the wiser, John L. Johnson, of Pine- 
hurst, Wash., has devised a camera support 
that can be worn on the head under a hat. 
‘The lens, pointed through a hole in the hat's 
crown, is aimed by means of a sight on 


GET 'EM WHILE THEY'RE HOT! And hot 
dogs are always hot when they come from 
this coin-in-the-slot frankfurter vending ma- 
chine. When the customer deposits his coin, 
out comes a hot weenie on a bun, neatly 
wrapped in a paper napkin. Cooking is done 
instantaneously by an electric heating ar- 
rangement including a diathermy coil. The 
inventor is Everett P. Ford, San Francisco. 


COIN SLOT 


DELIVERY SHELE 
WASTE 


the brim, and the shutter is operated by a 
cable leading to a pocket. Straight-from- 
the-shoulder pictures are possible with the 
gun-stock support above, invented by Leo 
J. Du Mais, Chicago. Strapped to the shoul- 
der, it provides a steady rest for shooting 
at any camera angle. 


PAD 


HAIR WILL STAY PUT when one 
uses this kind of fountain comb 
originated by William D. Pyle, In- 
dianapolis, Ind. A reservoir at the 
back of the comb holds water or 
other liquid, which is gradually 
released through an absorbent pad 
at the base of the teeth as they 
are drawn through the hair. The 
comb will not leak when it is laid 
on a flat surface, reservoir down- 
ward, and can be used with either 
an up or down stroke. 
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ANY SINGLE BED IS A CRIB for the 
baby if one of these adapters is used. .Look- 
ing a good deal like a play pen on stilts, 
the device ig, in effect, a folding fence of 
variable width that can be fitted over a 
section of any usual-sized couch, single, or 
day bed. The legs are adjustable for length 
so that they can be made to reach the floor 
on both sides, and the feet are rubber- 
shod to prevent slipping. Advantages in- 
clude saving of space ordinarily required 
for a crib, and portability when it is neces- 
sary to travel with a baby. The hinged 
lengthwise side can be let down for easy 
access to the child when it needs attention 
of one kind or another, and the whole 
guard is easily removed for making the 
bed. The inventor is Milton N, Redman, 
Tompkins Corners, N. Y. 


CULTIVATING WITH WIRE, Instead 
of having blades like small plow- 


FOUNTAIN TOOTHBRUSH makes it 
possible for you to brush your teeth 
without having to hunt for the denti- 
frice. A reservoir in the handle holds 
the liquid cleaner, which is fed to the 
base of the bristles through a bore in the 
shank. The container. which can be re- 
moved for refilling, is unscrewed slightly 
to permit the dentifrice to flow. Tight- 
ening prevents leakage when the brush 
is put away. William K. ‘Kiff, Buffalo, 
N. Y., originated the device. 


Uncle Sam Now Helps 
Inventors to Find 
Customers 


To BRING inventors and 
manufacturers together, 
the U. S. Patent Office has 
started a new service. Pat- 
ents available for licensing 
will be published free in 
the Patent Office Register 
at the owners’ request and 
remain there unless the 
owners withdraw them 
When asked, the Patent 
Office will furnish classified 
lists of patents to manufac- 
turers. Charles F. Ketter- 
ing suggested the idea. 


shares. this garden cultivator, in- 
vented by Edward Terray, Hubbard, 
Ohio, uses a wire. Stretched between 
posts at the ends of a tubular sup- 
port, the wire is pushed through the 
soil about one inch below the surface, 
breaking it up and cutting weed roots. 


WIRE ONE INCH 
—— BENEATH SURFACE 


What can you 
TELL ABOUT 
THIS SERGEANT? 


His Story Is on His Jacket! 


| CIVILIAN life, a clerk might pass for 
a bank president—and vice versa. In the 
armed forces it is different. Here every 
man wears distinguishing marks that tell 
how important his job is, what his train- 
ing and experience have been, and whether 
he has distinguished himself in any way. 

Look at the picture of Sgt. John B. Welde 
on the opposite page. Anybody can see that 
the man is a soldier. But if you know your 
Army insignia and, decorations, you can 
tell a lot more about him. You know how 
long he has been in the Army; whether he 
has served overseas, and where; his rank, 
pay, and specialized training; his branch of 
service and the outfit to which he belongs: 
whether he has been wounded; combat 
experience and citations for exceptional 
service. In short, he wears the complete 
story of his military career on his Eisen- 
hower (battle jacket). 

‘As our veterans come home from dis- 
tant fronts, you will want to be able to read 
the language of insignia. It will tell you 
interesting facts about every service man 
you see. After studying the insignia worn 
by Sergeant Welde, see how many of the 
questions below you can answer. Then turn 
to the next page. Six correct answers 
is a good score for a civilian 


BADGES AND RIBBONS he it Sergeant Weld 
wears on his left breast oi close-up. Th 
Picture at bottom ef page shows, his right should 


NOW, CAN YOU ANSWER THESE QUESTIONS ? 


Did Sergeant Walde enter the service before 
1 Poort Harbor? 


2 Hor he served overseas? If 0, how long? 
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iment, and division 


3 Mt whet company, « 


4 0 what commend Is he now 0 


5 wot ore his rank and monthly pay? 
6 whet combat ection hos he 
7 w 
B ia his unit receive a ci 


9 dia ne 


TO ia he distinguish himsett in combat? 


and where? 


he wound 


in action? 


a? 


tinguish himself while in training? 


T1 ts he otigitie tor siechorge? 


12 Wha decorations wit be weer when he returns 
to civilian life? 
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... NOW, CHECK YOUR SCORE ON INSIGNIA 


AVE you tried to answer the questions 
on the preceding page? Here are the 
facts about Sergeant Welde’s military 
career, as revealed by his insignia and 
decorations. 


1, Sergeant Welde was in the service be- 
fore Pearl Harbor. He wears the American 
Defense, or “pre-Pearl Harbor,” ribbon (A) 
at the left in the bottom row of ribbons. 

2, The four overseas service stripes (B) 
on his left sleeve denote at least two years’ 
service abroad. Each stands for six months 
of overseas service completed. 

3. He served in Company F (C), 17th In- 
fantry Regiment (D), Seventh Division (E)- 
This divisional insigne is on his right shoul- 
der because he is not now assigned to that 
unit. 

4. He is now assigned to the Second Ser- 
vice Command (F). Insigne on left shoul- 
der always denotes present assignment. 

5. Staff sergeant's stripes (G) indicate 
base pay of $96 a month. Hash mark (H), 
representing at least three years in the en- 
listed service, adds five percent. Combat 
Infantry Badge (I) adds $10 a month. His 
pay is $110.80-a month. 

6. The Asiatic-Pacific Theater ribbon (J), 
in the center of the bottom row, stands for 
service in that theater. The Philippine 
Liberation ribbon (K), to the right of it, 
shows service in the Philippines. Stars in- 
dicate combat action. 

7. The Purple Heart ribbon (L), in the 
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center of the upper row of ribbons, shows 
that he was wounded in action. 

8. His outfit received a citation, since he 
wears the Distinguished Unit Badge (M) 
on his right breast. 

9. Expert's Badge (N) under the ribbons 
shows that he acquired expert skill with 
rifle and bayonet. 

10. He distinguished himself in combat. 
‘The Silver Star, represented by ribbon (0) 
at left of upper row, is awarded for gal- 
Jantry in action. 

11. His insignia and decorations show that 
he has at least the 85 points now required 
for discharge. They add up this way: 
Hash mark, showing he has been in the 
Army at least three years, gives him a min- 
imum of 36 points, Four overseas stripes 
give him 24 more points. Add five points 
each for the Silver Star and Purple Heart, 
‘and five points for each of the three stars 
‘on the Asiatic-Pacific ribbon. The:total is 
85 points. (Sergeant Welde actually has 
93 points.) 

12. On his return to civilian life, Ser- 
geant Welde will be entitled to wear the 
‘Honorable Discharge button, or a miniature 
lapel button representing either the Silver 
Star or the Purple Heart. 

One decoration not listed above is the 
ribbon (P) of the Good Conduct Medal, 
which is awarded to men who are*recom- 
mended for exemplary behavior. 


FTER gleaning so much of Sergeant 

John B, Welde's military career from 

his insignia and decorations, readers will be 
interested in a few personal details. 

He was born in Norway 25 years ago and 
became a U. S. citizen when he entered the 
Army early in 1941. After training in Call- 
fornia, he was sent to Attu in the spring of 
1943. ‘There he won the Silver Star by being 
‘one of three men who wiped out a Japanese 
antitank-gun crew, killing nine men. His 
company also won a unit citation on Attu. 

After more training in Hawaii, Sergeant 
Welde landed on Kwajalein, thus winning 
the right to wear a second star on his Asia- 
tic-Pacific Theater ribbon. 

He landed on Leyte on “D plus one” and 
was wounded nine days later about 10 miles 
inland. Approaching a foxhole in which he 
had seen a dead Jap, he was struck in the 
eye by a fragment of-a hand grenade with 
which another Jap killed himself. This in- 
jury cost him the sight of his left eye. 

Sergeant Welde is now living at his home 
in Brooklyn and helping with the Seventh 
War Loan drive. After his discharge he 
expects to return to his prewar job as a 
Diesel engineer on’ a yacht. 
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Everybody hos his own 
to see in generel use 


“VACANT” SIGN FOR TAXICABS, to tell 
car is occupied 
iT could be 


ns have 
‘ond possi 


Washington, D. 


bai) 


EVEN-MARGIN TYPEWRITER thot will oute 
matically make all lines come out even ot the 
‘end. There is now o typewriter that produces this 
result, but you must first type the page normally 
and then copy it with adjustments to the machine 


TRACER GOLF BALL. We hove trocer bul 
lets; why not tracer golf balls? Leoving o trail 
of smoke, such o ball would show the golf 
where his drive had gone. It would help in finding 
balls that go off into 
what is wron 


Fine powder from 
je the boll might be the onewer 
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p LIKE TO SEE THEM MAKE. 


pet idea of some gadget he 
What is YOURS? 
will pay five dollars for every such suggestion published 


would tik 


Popular Science Monthly 


REVOLVING-DOOR an 
those too-peppy people who 
door 40 fast that it clips the heels of more 
fied users. It would prevent accidents and angi 


COIN CHANGER FOR PAY PHONE. Ever 
get cought without o nickel when you wanted to 
mate a coll ina hurry? Why not have a pay-phone 
cottachment to return nickels for quarters or dimer 


— 
Vt 


ug 
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Model “Compass Rose” 
Teaches Calibration 


A SMALL, portable copy of the 
large compass dial painted on 
Army and Navy airfields is used 
to teach mechanics compass cor- 
rection for loaded planes. In the 
tail of the model Douglas C-54 
shown is a magnet, which is 
swiveled to throw the compass 
on the fuselage out of adjust- 
ment, Students correct the error 
by rotating the model to the 
degree indicated by a master 
compass. The picture was taken 
at the Army Service School, 
Santa Monica, Calif. 


“Living Fossil” Dates Back 
350,000,000 Years 


OFF THE CoAsT of South Africa, 
a trawler crew hauled up a 
strange, bright-blue fish five feet 
long. The Chicago Natural His- 
tory Museum, which has the 
model shown below, says that 
the group to which it belongs 
dates back to the Devonian pe- 
riod, some 350,000,000 years ago. 
It has a double tail, which cor- 
responds to that of fossil rel 
tives; and large, fleshy fins, 
which, in older species, foreshad- 
owed development of legs for 
movement on land. Its scientific 
name is Latimeria chalumnae. 


Thi 


new General Electric repeating flath tubs, o 
brighter thon the photographic bulb 
at left, lights up objects from two-mile altitudes. 


ating flash attached to a 8-24 plane throws 
.ago Tribune Tower into approximate day- 
light for on experiment in color photography after 
dark. War use included reconnaissance photography. 


BRIGHTEST FLASH TUBE MAKES NIGHT 


Wirt the aid of a super flash bulb, the 
first color photographs to be taken at night 
from an airplane were shot from a B-24 
Liberator bomber recently in Chicago. The 
plane had a K-19 camera with a 12-inch 
focal length fixed in the nose. At the tail 
were two tubelike lights at the center of 


BASEBALL-SHAPED TEAR-GAS GRENADE 


DESIGNED by the Chemical Warfare Serv- 
ice especially for the Corps of Military 
Police, the baseball-type grenade, because 
of its familiar shape and weight, has proved 
an accurate weapon in the hands of Yankee 
hurlers. Thrown like 4 baseball, the plastic 
bomb cracks open to release an invisible 
cloud of chloracetoephenone dust that causes 
weeping but no serious permanent harm to 
the victims. 
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COLOR PHOTOS POSSIBLE 


30-inch reflectors. The lights were developed 
by Dr. Harold Edgerton of the Massachu- 
setts Institute of Technology, and are a 
million times brighter than the ordinary 
bulb. The flash duration is 3/100 second, 
and it can be spaced at 15-second intervals 
to make lighting virtually continuous. 


STRIKES ‘EM OUT 


Dave Ferriss, Red Sox pitcher, casts a professional 
ing grenade that is made 
in the shape and weight of a standard baseball. At 
the left, a ‘soldier ‘out the safety pin 
that arms the bomb before it is sent on its woy. 
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rears Earn, 
Oink 


Insigne of the Arctic 
Rescue Squadron symbolizes its er- 
rands of mercy in the frozen north. 


Sled dogs board « Douglas C-54 car- 

fio ,plone fo be flown fo an advance 
30 whore they are nes 

plane con't land at their 

tion, the huskies will hit 

Most of the dogs like flying: they 

curl up and sleep aboard the plane. 


#s)) 


Men, Dogs, and Machines 


SAVE FLYERS WHQ CRASH 


é » tp . 8 
ae: a 

au. ae) 
THE AUTHOR: C. B. Colby, « 
itor of Popular Science Monthly, +i 


pulka at an ASR base in Newfoundland. Thi 
made of molded plywood 


jured man or 500 pounds of cargo. Pi 
by one dog, it pa ly through under- 
brush that would entangle a larger sled and 
team. Pulka-pulling dogs fall into. li 
‘are called, then follow 
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IN THE ARCTIC 


HE crew of the PBY patrol plane were 

hopelessly lost. They hadn’t the faintest 
idea as to their exact location over the wilds 
of Greenland close to the Arctic Circle. They 
checked their air speed, their altitude, and 
their compass. They looked at each other 
with that half-amused, half-puzzled look 
that men have then they are completely 
baffled and not quite scared—yet. Every- 
thing seemed to be in order about the plane, 
but there was a peculiar feeling of steadi- 
ness about their flight. Outside the frosted 
windows there was nothing but blinding 
snow in all directions. 

Suddenly one of the men got an inspira- 
tion. He forced open the door of the plane 
and peered down into the swirling snow. 
For a moment he hesitated, then calmly 
stepped out of the plane—apparently into 
open space. 

‘The rest of the crew watched with bulging 
eyes. They saw him run alongside to the 
front of the plane, where he stopped and 
signaled for the pilot to kill the engines. 
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Trying to find o croshed plane in north- 
ern wilds often is like looking for the 
proverbial needle in a haystack. In this 
photo, the circle marks all that is vis 
ible from the air of o Canadian plane 
that was wrecked in Lobrador. Eleven mon 
marooned in this crash were brought out 
by helicopter. At right: Starch ond Res: 
cue crew at Harmon Field, Newfoundland, 
commanded by Mojor George Bornes. 


Speechless, the pilot did so, and the man ran 
back and climbed into the hull to tell his 
astonished companions that they had been 
sitting on the ground in a snowbank with 
the engines wide open. They had slid up 
the gradual slope of a snow-covered moun- 
tain and stopped, still apparently several 
thousand feet in the air and going along at 
normal speed. To this day, they don't know 
how long they “flew” on the ground. 

Usually crash landings in the arctic are 
another and more tragic matter. That is 
why the Arctic Search and Rescue Squadron 
of the North Atlantic Division of the Air 
‘Transport Command was formed. The mem- 
bers of this rugged organization say they 
can get a man out of almost any predica- 
ment, Their record of almost 100-percent 
recovery of personnel, alive or dead, since 
the formation of the unit in 1943, backs 
them up. 

As soon as the North Atlantic Division 
of the Air Transport Command had demon- 
strated that they could fly the North At- 
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lantic around the calendar, as well as around 
the clock, it became evident that they needed 
not only the regular air-sea rescue service 
already in action, but additional protection 
for men and planes down over land. This 
must be a service capable of covering mil- 
lions of square miles of wilderness up to 


and above the Arctic Circle. At that time, 
the only means of rescue were hit-and-miss, 
the use of trappers, traders, natives, and 
hastily organized groups of volunteers. 
Realizing the need for quick rescue in 
the stunning cold of the arctic, Lt. Col. 
Norman D. Vaughn, then in command of 
the ATC base at Goose Bay, Labrador, sug- 
gested that perhaps the solution might be 
dog sleds and trained rescue personnel main- 
tained at permanent bases ready for instant 
action. The Colonel had already proved the 
value of dog sleds on the Greenland ice cap 
when he had taken part in the salvage of 
tactical aircraft forced down on the way to 
Europe. He was put at the head of the un- 
hatched Arctic Search and Rescue Squadron 
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dog 
soy "Mushl"; it 


of the ATC’s North Atlantic Division, with 
orders to establish bases and obtain and 
train the required personnel. 

Army personnel records were scanned for 
men with arctic experience, ski experience, 
dog-sled experience, and any other back- 
grounds that might fit into the picture. 
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1m looks from the sled. Drivers don't 
‘All right, let's gol’ One of the 
dogs up front has got on the wrong side of the rope. 


These huskies will pull twice their own weight 
all doy and still be full of pep at nightfall, 
But they're smart enough to rest when they can. 


Ino flying suit and parachute harness, this 
Soint Bernard is ready to hit the silk for o 
rescue, Many of the dogs seem to enjoy jumping. 


Whenever a suitable man was located, he 
was transferred to the about-to-be-born 
unit, and others not yet in the service were 
contacted and urged to enlist. ‘These in- 
cluded trappers, traders, and explorers; 
guides, and members of former arctic or 
antarctic expeditions. Every man had some 
peculiar qualification for this 
job. 

The unit maintains contact 
with about 20 bases where 
planes can be landed, and with 
dozens of tiny weather stations 
scattered over northern Maine, 
Labrador, Baffin Island, New- 
foundland, and Iceland. Many 
of these weather stations are 
serviced only once a year when 
planes can land near by on flight 
strips carved out of the arctic 
waste. The rest of the year they 
are supplied by parachute. 


M 


rooned flyers make themsel 


fortoble with gear dropped by 


while they woit for the rescue party. 
Shot hove: batt a shaltr’ of bist 
of snow to shield them from the wind, 
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An injured airman on 2 dog sled is low- 
ered over a cliff on the way out of the 
wilderness, The dogs of the search party 
were brought down in the same manner. 


For lack of emergency landing 
fields across the North Atlantic 
route, the dog sleds and other 
special equipment are kept at key 
emergency bases from which they 
can be flown into areas where 
planes are reported down. 

The first duty of the rescue 
service is to locate the lost plane 
and then fly in medical aid and 
cold-weather equipment. The 
weather stations help find the 
downed ship; if its radio equip- 
ment can be operated, it is only a 
matter of a few hours until the 
ASR planes are overhead drop- 
ping emergency equipment. If radio direc- 
tions are impossible, signal panels are dis- 
played by the crew members to inform the 
search planes of conditions at the crash. 
(P.8.M,, April '44, p. 100.) 

All necessary supplies can be dropped to 
survivors by parachute, and the doctors of 


Skis, bear-pow snowshoes, and ski poles make an 
improvised sled for bringing out o helpless man 
oF parts salvaged from the plane. One poir of ski 

eves on braces: oncther, for peliag sled. 


With © saddle pack, o Saint 
Bernard can carry50 pounds. 
Every fifth dog on o resi 


trip carries food for him- 
self and four others. Soint 
Bernards are quarrelsome 


ly ond willing workers, Sleds 
seon in the background 

of the cargo type used for 
hauling supplies and salvage. 
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the service go right along too, via the silk. 
If the wreck is too far inland to be reached 
by sleds and dogs from a near-by base, they 
are flown to the area and dropped on ‘chute 
for the long trek out with the injured. Mos 
of the dogs “hit the silk" with nonchalance. 

Skilled in the use of special arctic medi- 


This cargo sled has @ flooring of wooden slats bound 
to the run 


with @ continuous rawhide thong. The 
ility allows the runners to follow un- 
ied” with iced moss. 


a 
‘ 
“aSomemetinsee:. 


WEASEL amphibian is painted bright orange for 
rescue work, so it can be spotted from the air. It 
i with paddles on treads. 
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HELICOPTER to the res- 
: @ Coast Guard “wind- 
clights on a. frozen 
lake with one of the 11 Can- 
adion airmen marooned in 
the crash shown on page 123. 
Flown dismantled from Ni 
York in o cargo plans 
wos assembled and picked 
up the survivors one at a 
fime on @ dengling rope lad- 
der to carry them to safety, 


———— > 


———— 


TRACTOR. This M-7 con 
pull from one to four lite 
e the one 


square inch—less 
ight of a man, 
‘on the front ox- 


ted with lights ond heater. 


cal kits, the doctors of the unit are also 
trained in the use of parachutes, although 
only a few have had occasion to use them 
in bringing aid to AAF personnel. Of those 
who have, Lt. Col. Daniel H. Maunz, who 
has twice performed appendectomies under 
trying circumstances, is an outstanding 
example. 

His first unusual operation was late in 
1943, upon a cook for a group of scientists 
studying weather conditions somewhere on 
Baffin Island, beyond the Arctic Circle. An 
appeal for aid for this man was relayed 
to a base of the North Atlantic Division late 
in 1943, The base surgeon made a diag- 
nosis by radio and decided that there was 
no time to lose. 

Flight Surgeons Maunz and Yearwood 
volunteered to fly to the aid of the man, with 
the understanding that, if the plane was 
unable to land, they would parachute to 
the ground ready to operate. Experienced 
parachute men went along to give them last- 
minute instructions. 

When they arrived over the tiny base, 
it was obvious that a landing was impos- 
sible. Undaunted, the two doctors prepared 
to bail out with their medical kits. Just 
before Captain Yearwood was ready to 
jump, his ‘chute fouled, and it was hurriedly 
Wecided that Colonel Maunz would jump 
alone. Neither of the two men had ever used 
a ‘chute before, but out the Colonel went, 
counted calmly to seven, and yanked the 
rip cord. When he landed, jarred but un- 
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hurt, he was surrounded by the personnel 
of the base and all the Eskimos living in 
the are 

‘The operation was a success, and three 
weeks later the cook was back on the job— 
a job, incidentally, taken over by the doctor 
in the meantime. An ironic touch to the 
rescue and operation was the fact that, in 
attempting to build a snow- 
mobile with an old engine 
found at the base, Colonel 
‘Maunz let it fall on him and 
broke a leg. He had to set his 
own leg and wait 11 days for 
his own rescue. The inter- 
vening time was spent giving 
medical aid to the Eskimos and 
teaching first aid to the base 
crew. Colonel Maunz received 
the Soldier's Medal for this 
mission. 

Maintaining radio contact 
is of paramount importance, 
Before the crash, if possible, 
the radio operator sends out 
his approximate location and 
any other data that might aid 
the rescuers. After the crash, 
he sends additional data if 
the condition of the operator 
and equipment permits. 

When it is known at head- 
quarters that a plane is going 
down or has crashed, a search 
is at once organized with all 
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units co-operating. The time element is 
all-important. With the approximate loca- 
tion of the crash established, the search 
planes take off, flying a grid pattern over 
the area. Often the natives give invaluable 
aid with reports of finding wreckage, hear- 
ing a plane in distress, and noticing sudden 
explosions or fires. (Continued on page 208) 


EXPOSURE SUITS protect flyers from the shock of falling 
into cold water. Shown below under test, there AF suits can be put 
on quickly in on emergency. They hold enough air to keep afloat, 


This French stomp, is- 
sued in 1936, was once 
available at a dollar, 
Today it would cost $25. 


Collecting is not only 
a fascinating hobby .. . 
It's a good investment 
—if you select wisely. 


By HENRY W. ROBERTS 
Photogrophs by WILLIAM W. MORRIS 


IXTEEN years ago, in 1929, you could 

have bought all the air-mail stamps then 
in existence for about $5,000. Six years 
ago the catalogue value of those same 
stamps was more than $20,000. Today, they 
are worth almost $30,000. A complete col- 
lection of all the air-mail stamps of the 
world, including those issued and discov- 
ered since 1929, would be worth approxi- 
mately $150,000. 

‘Until the late 1920's, air-mail stamps 
were the orphans of philately. Most stamp 
collectors regarded them as freaks. Then, 
in 1927, Lindbergh flew across the Atlantic, 
and the world awoke to the possibilities of 
air transportation—and air-mail stamp col- 
lecting. 

Even today, collecting air-mail stamps is 
a new hobby. Every year, in addition to 
new issues being regularly printed by var- 
ious recognized governments all over the 
world, fascinating discoveries of heretofore 
little-known, little-used air-mail stamps are 
being made. For example, last year there 
was discovered a series of 16 air-mail 
stamps issued in 1923 by the short-lived Far 
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Eastern Republic, originally established un- 
der Kolchak in Viadivostok in 1920 and now 
absorbed by the U.S.S.R. A complete set of 
these 16 stamps today is worth $1,510, used 
or unused. 

Stamp collecting is not only a fascinating 
hobby, but also a safe and profitable means 
of investment—provided you know what you 
are buying, and why you are buying it. 

Generally, stamps double in value once 
every 10 years—on an average. Remember 
that phrase, “on an average.” At the end 
of 10 years, a typical collection of a hundred 
air-mail stamps will show no increase in 
value for about one half of them, only a 
nominal increase for about 40 percent, a 
decrease for one or two stamps, a hundred- 
fold increase for five or six stamps, and a 
thousandfold increase for the odd stamp or 
two. 

The best bet in collecting stamps as an in- 
vestment is to buy rare ones. Skip the 
ordinary stamps, however pleasing to the 
eye. Just think of the time, in 1928, when 
two ugly-looking French stamps, over- 
printed for experimental air mail carried 
from the French liner Ile de France, could 
be bought for less than $20; they are worth 
$200 for the pair today. Consider the ob- 
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*51,800_ ren MOST VALUABLE 
AIR-MAIL STAMPS IN THE WORLD! 
THE FIRST TIME IN HISTORY... 


E the 10 rarest and highest-priced air-mail stamps have 
been photographed on a single plate. Photography 
was done in Popular Science studio with the co-op- 
eration of Nicolas Sanabria, air-mail stamp expert. 


VALUE $3,000, but 
highest price ever paid for 
tingle copy wos $4,250. 


$2,000 worth of stamp 
is the 1924 Bolivia 10-cen- 
fave with inverted center 


$3,000 is what the in- 
verted Bolivia 1924, two 
bolivianos, is valued at, 


$6,000. A color error . $3,750 is the valve of 
this Gen. Balbo News: the Newfoundland De Pin- 
lond stamp made ‘edo commemorative stomp. 


$2,800. Mistake in 
color gave additional val- ras,” second most costly 
ue to this Mexican stamp. of all the air-mail stamps. 


in Sinkiang pro 
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scure Kuwait four-anna stamp of 1934 that 
was sent “on approval” to collectors for a 
dime and is now worth $35! There must be 
at least a couple of hundred such examples. 

Whatever you decide to collect, make an 
intelligent selection. An average man to- 
day cannot hope to accumulate all the air- 
mail stamps, especially if he at- 
tempts to include the high-priced 
“errors.” Try to make a complete 
collection of some highly special- 
ized stamps, and let them reflect 
your tastes, your preferences. 

For example, you might start 
collecting only triangular air-mail 
stamps. Or you might specialize in 
the stamps of a single country. 
(Bear in mind that most of the 
South American stamps are still 
underpriced.) Most stamps are 
printed in only one color, but a 
great many are in two; these are 
called bicolor stamps. A few are 
printed in more than two colors; 
these are designated as multicolor. 
A thoroughly interesting and rath- 
er inexpensive collection can be 
started by specializing on one kind, 

I know a man who is collect- 
ing stamps that picture airplanes. 
‘There are thousands of such stamps, 
depicting hundreds of types of aircraft. 
Some people collect only overprinted stamps. 
Some make collections of only the Zeppelins, 
which are often quite expensive. Others 
collect only “errors.” ‘To the last-named 
class belongs one of the rarest air-mail 
stamps in existence. 

On May 14, 1918, W. T. Robey, an em- 
ployee of the Riggs Bank in Washington, D.C., 
went to the nearest post office, stood in line 
at the window, and bought a complete sheet 
of 100 of the new 24-cent air-mail stamps. 
‘The postal clerk collected $24—and handed 


Robey a small fortune. The blue airplane 
in the center of each of those stamps was 
printed upside down! 

A week later Mr. Robey sold his sheet of 
stamps for $15,000 to three Philadelphians: 
Percy McGraw Mann, Joseph Steinmetz, 
and Eugene Klein. A few days afterward, 

the three-man Philadelphia syndi- 
3 cate sold the sheet to the late Col. 
E. H.R, Green for $20,000, Today 
those 100 stamps have a total mar- 
ket value of more than $250,000. 
The highest price ever fetched by 
a single stamp of this kind was 
$4,250! 4 

The reason for the high price is 
that the U.S. Bureau of Printing 
and Engraving never makes a mis- 
take—well, hardly ever. As soon 
as the existence of Robey’s sheet 
became known, an official search 
disclosed that several other sheets 
were printed wrong. These were 
immediately destroyed, and Robey, 
the only owner of such a sheet, was 
invited to come in and have his 
sheet of stamps destroyed too. He 
politely declined. 

‘What makes a stamp valuable is 
its rarity. What makes a stamp 
expensive is the demand for it 
among collectors. For example, the ten 
costliest air-mail stamps in the world, illus- 
trated on page 129, are now worth $51,800. 
‘A dozen years ago you could have bought 
them all for less than $2,000. As originally 
issued, they added up to less than $10! 

‘There is a fascinating story behind every 
rare air-mail stamp, with something of his- 
tory, something of adventure, something of 
treasure hunting. You have just read about 
the U.S, 24-cent invert. Now read about the 
other nine most valuable air-mail stamps. 

Absolute tops in price is the “Black Hon- 


LEADING AUTHORITY ON AIR-MAIL STAMPS 
ICOLAS Sanabria came to 


the United States from 


Venezuela in 1922 with two 
assets: his stamp collection 
and his knowledge of what it 
held. He went into the stamp 
business, and specialized in 
air-mails. Foreseeing the need 
for an air-post catalogue, he 
issued one in 1936. This has 
grown until today it runs to 
1,000 pages, and has become a 
standard. Stamps shown here 
“| are from Sanabria’s safes. 
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Spanish Red Cross air-mail stamp. One of the Greek mythology 


Molian Zeppelin stamp of 1933, 


Stamps shown on this page illustrate the wide variety in the design, shope and size of air-mail stamps, 


duras.” In 1925, America: 
Pounds establish ntral 

flying the 145-mile run 
alpa and Puerto Corte 
The compar 


916 Honduras stamps were 
cally Aero Co n a small 

another American, Karl 
the Pc 


line 


‘master 
sed for a 
nfrequent air-mail let- 
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CIRENAICA = 228t4 


One of @ set of bicslor Persion stamps. 


Two of Italy's former North African colonies are represented here. 


This is how @ heavy-duty booster, with its housing 
removed, would speed 20-mm. shells through stain- 
less steel chuting and into a plane's cannon. Cut- 
way (left) shows the reduction gears that enable 
the tiny 1/10-hp. motor to turn ihe two sprockets, 
feeding ommunition as fast as the gun can fire it. 


‘A four-gun chute installation like this is adapted 
for either turret or fixed guns. Some chutes ore 
20 feet long, leading to ammunition containers in 
remote ports of a plane. In such cases, two boost- 
fers ore used, pushing ond pulling simultaneous! 
to ease the flow of the long “ammo belt to the gun 


Tou I Can Be Td Koveed Feeding of 


By ANDREW R. BOONE ing electrical gadget called a booster. To- 

gether, they smooth the flow of shells, from 

'HE wraps have been taken off two clever .50 caliber to 37 millimeter, into machine 

but simple devices that speed ammunition guns and cannon, feeding the “fifties” at the 
into airplane guns as fast and as surely as rate of 1,000 rounds a minute. 

the weapons can pour it out. Developed by The chuting is a series of interlocking 

engineers of the Hughes Aircraft Company, links, whose interiors fit the form of the 

Culver City, Calif, they consist of flexible, cartridges-and which are so joined as to 

stainless-steel chuting and a tiny, freewheel- form two narrow tracks of smooth, stain- 


CHUTES may be bent sideways around o 12-inch 
radius (left) ond twisted 90 degrees within ono 
foot of their extended length (lower loft) without 
snagging the ommunition that is being pushed or 
pulled through them. As a free gun twists and turns, 
the chuting may weave like a snake, but it won't 
come apart unless it gets a direct hit. Simple tools 
disengage links for repair or shortening the line. 


Guns Boosts Plane Firepower 


less steel at each end of the cartridges. 
Fully extended, the chute contains 14 links 
per foot, and it can be compressed, twisted, 
and turned without snagging the shells be- 
ing channeled through it. 

‘The booster, which weighs one pound, 11 
ounces, has two integral sprockets that are 
revolved through reduction gears by a 1/10- 
hp., direct-current, 10,000-r.p.m. motor. Con- 


Attached to @ gun by special adapters, # 
pulls the ommunition forward os fast os this " 
con spit it out, The smooth, rapid flow of shells 
results in less jerking and weaving of the gun. 


Ai 37 canson shell (inion) she Laroed on: 
dled by the power booster in the flexible chut 
its snug fit in the housing prevents side movement. 
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nected in conformity with the gun-firing 
circuit, the booster turns on its power when 
the gunner hits the trigger and moves the 
ammunition forward at a rate equal to the 
cyclic rate of the gun. 

The shortest chute to see service con- 
nected an ammunition box to a gun through 
only three links, The longest, 280 links, 
fed “ammo” to a weapon in a big bomber. 


I KNow EverY 
WORD THEY'RE 
SAYING HE! HED 


SHE'S DEAF, BUT— 
the gossips who are 
whispering don't realize 
that Grandma has 
learned lip reading and 
can understand their 
whole conversation. So, 
in spite of her handi- 
cap, the old lady is get- 
ting an earful of dirt. 


SOUND GETS A MOVE ON when it 
travels through iron. Its normal speed 
through air is 1,087 feet a second, but 
it goes 15 times as fast iron. 
Glass is an even better conductor of 
sound; through it the vibrations travel 
at 18,000 feet per second. 


SBS 
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00D FACTS 


JODERN Americans do not hear as well 

as their pioneer ancestors did, accord- 

ing to scientists of Sonotone Research Lab- 

oratories, who say that one out of 10 adults 

in the United States is handicapped by de- 
fective hearing. 

‘The ear is like a radio microphone, Con- 


ANIMALS’ EARS ARE ALERT to some 
sounds so high-pitched that human 
beings cannot hear them. A dog 
whistle, silent to the user but audible to 
the animal, takes advantage of this fact. 
‘The range of human hearing embraces 
sounds with vibrations between 20 and 
20,000 per second, which have been de- 
termined as the limits for approximate- 
ly perfect ears. 


BARITONE NOISES LAST LONGER. It 
has been discovered that low-pitched sounds 
traveling through the air do not fade out as 
quickly as noises with a higher frequency of 
vibration. An example is thunder that fol- 
lows near-by lightning—a quick, sharp 
crash. At a distance it becomes a low, 
heavy rumble extending over a much 
greater period of time. 


ABOUT EARS 


nect the auditory nerve of a rabbit to an 
amplifier and loudspeaker, and whisper into 
the ear; you can hear the words from the 
loudspeaker. 

Pictures on these pages illustrate some of 
the curious facts revealed by research into 
sound and the way it affects us, 


MY EARS ARE 


A HORSE DOESN’T CUP HIS EARS. He 
doesn’t have to, for he can waggle them 
around to pick up the sound waves from 
whatever direction they may be coming. 
‘The human external ear is, from our view- 


WHAT SOUNDS GOOD 

to one man may give an- 

other the willies. No two 

persons hear exactly alike; 

your audiogram (a chart 
showing the relation of frequency to audi- 
bility in your particular case) is as indi- 
vidual as your fingerprint. Many of us have 
defective hearing for certain tones, though 
we may not be aware of it. 
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GUT I CAN 
WIGGLE MINE? 


point at least, better looking, but it is not 
as efficient in collecting sounds from all di- 
rections. It is common knowledge that 
horses often shy at noises that are unheard 
by their drivers or riders, 


WHY DO COCKS CROW SO LOUD? 
As far as decibels go, the sound isn’t un- 
usually loud. It just strikes city people 
that way when they visit the folks down 
on the farm. With no blanketing street 
roar to dampen the sound, the noise of 
the rooster seems terrific, 
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What’s New in 
Modern Living 


A BUILT-IN BLACKBOARD is the feature 
of this swing-top study table. The convert- 
ible desk, manufactured by the Lewyt 
Corp., of Brooklyn, N. ¥., is intended for 
children from three to nine years old. 


THERMOSTATIC CONTROL for glass cook- 
ing ware has been a thorny problem for 
appliance engineers because the thermal 
conductivity of glass, being about one tenth 
that of metal, makes ordinary thermostats 
impractical. General Electric, putting its 
powerful alnico magnets to work on the 
question, has come up with the coffee maker 
shown above. As the water rises, it lifts a 
metal armature inside the bowl, disengaging 
a magnet. Falling, this operates a switch. 


PAINLESS BUDGETING is the 
general idea behind the purse 
pictured below. Four compart- 
ments, each headed by a remov- 
able tab, make it possible to al- 
locate cash to the different items 
of expense when funds are re- 
ceived. By making purchases 
from the right pocket, figuring 
is eliminated. It is made by 
Budget Pocketbooks, Cleveland. 


FIBER FLARES, developed 
by the Kindle-Lite Corp., 
of Brooklyn, N. ¥., for the 
Army Air Forces, are used 
by paratroopers for emer- 
gency light and heat. The 
chemically impregnated, 
phosphorus-tipped blocks 
can be ignited by striking 
and will burn even wher, 
floating on water. 


WATER SPORTS are 
rendered safer for chil- 
dren and adults alike by 
this flexible life vest made 
by the American Pad & 
Textile Co., of Green- 
field, Ohio. The jacket is 
designed to allow free- 
dom of body movement so 
that it can be worn con- 
tinuously in the water. 
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ATTACHED HANGARS for family planes are en- 
visioned by engineers at the Republic Aviation 
Corporation, of Farmingdale, N. Y., as part of 
many homes of the future. With the coming of 
peace, Republic plans to produce a private plane 
that will offer a choice of land or water take-off 
and landing. ‘The owner of such a plane would find 
it advantageous to locate his home beside a lake. 


FURNACE TENDING eventually may become a job 
of the past in the homes of Chisholm, Minn. Mu- 
nicipal officials there have approved a postwar 
project for construction of a central beating plant 
to furnish live steam to every dwelling and other 
building in the community of 7,500 persons. Pro- 
ponents of the plan declare that new homes should 
cost less because neither furnace nor cellar will be 
required. The city itself also hopes to save money 
through elimination of ash collection. 


CLINKERS that collect in stoker fur- 
naces ordinarily must be clawed 
from the fire box with a poker, per- 
mitting fine fly ash to escape into 
the basement. The Majestic Com- 
pany, of Huntington, Ind., has over- 
come this nuisance by enclosing a 
clinker compartment in their stoker 
furnaces. Clinkers are raked direct- 
ly into a 12-gal. removable can be- 
hind the front panel, and no dust 
escapes. The container requires 
emptying only at long intervals. 


OVERHEAD GARAGE DOORS made of 
airplane aluminum have been designed by 
the Berry Door Company, of Birmingham, 
Mich., for the postwar market. Although 
light in weight, the door is extremely sturdy, 
the manufacturer reporting that it will 
neither sag nor buckle when properly in- 
stalled. A child can operate it with ease. 


PLASTIC SCREWS are being manufactured 
by the S. S. White Plastics Division, of New 
York City, for attaching mirrored switch 
plates. Injection-molded of transparent 
plastic, they improve the appearance of the 
plates and cause less breakage during in- 
stallation than metal screws. Now made in 
only one size—6-32, 14” long with an oval 
head—the screws eventually will be molded 
in lengths from %4" to 1” with various heads. 
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Gus Gets into a Tight Spot 


NO SPECIALIST ON BOATS, 


EVERAL of us regulars were sitting 

around the Model Garage shop watch- 

ing Gus Wilson work when State 
‘Trooper Jerry Corcoran came in and handed 
him a newspaper clipping. 

“News of your old friend,” he grinned. 

Gus read the clipping and whistled softly. 
“So they got him at last,” he said, 

“Who got who?” somebody wanted to 
know, 

“The G-men got ‘Slicker’ Bailey,” Jerry 
told him. “They've been after him for 
How long is it since your boat ride, Gus’ 

“Seven years,” Gus replied. “Well, he 
won't plan any more bank robberies. | He 
made a mistake trying to shoot it out.” 

“Fatal,” Jerry agreed. “But he was the 
smoothest caser in the business.” 

“What is this?” Doc Foley demanded. 
“What's a ‘caser’? And why is he Gus’ 
friend?” 

“A caser,” Jerry explained, “is a fellow 
who works ahead of a bank-robbing mob— 
plans the stickups and getaways. As for 
‘Slicker’ being a friend—Gus won't deny he 
and ‘Slicker’ were once very close.’ 


"Name your own price,” the sporty man told Gus. 
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HE HAS HIS TRIAL BY FIRE 


“Too close for comfort,” Gus grunted. 

“Remember the stickup of the First Na- 
tional in Greenport Harbor?” Jerry went 
on. “It was pulled on the Wednesday of 
Race Week. They got 40 grand, and there 
was only one clue—one of the mob appeared 
to have an artificial arm. By Saturday we 
didn’t have a thing. Then Gus stepped in.” 

“I was shoved,” Gus protested. “Forget 
we 

Of course we wouldn't forget it, and be- 
fore we went home we had the story—part 
from Gus but most from Jerry. Here it is: 


EFORE the war even as industrious a 

man as Gus could take time out to relax 
once in a while, and he was doing just that 
in the shop doorway late that hot Saturday 
afternoon when a Greenport Harbor taxi 
drove up. The man who got out was a 
sporty-looking individual in ice-cream pants 
and a brass-buttoned blue coat, and the 
visor of his white-topped yachting cap was 
pulled down over a pair of penetrating gray 
eyes. 

“You look comfortable,” he smiled. 

Gus grinned back. “I was about to close. 

“Know anything about marine engines? 
the visitor asked, 

“Well,” Gus said cautiously, “they're a 
little out of my line. Greenport Harbor is 
where you find the experts.” 

“I just came from there,” the yachtsman 
nodded. “Every mechanic in the place is 
up to his ears in work. And I want to be 
on my way tonight. My name's Gillingham 
—J. C. Gillingham, Chicago. I've got a mo- 
tor yacht over in the harbor. Been there all 
week watching the races. Last night my en- 
gineer came aboard drunk, and I had to 
fire him. I don't know a lot about engines, 
but once we get going I'll do all right. The 
trouble is I can’t get the engine started. 
Drive over with me and start the engine, 
and then name your own price.” 

Gus hesitated, and Gillingham laughed. 
“Be a good guy!” he urged, and Gus gave in. 

Through the drive to Greenport Harbor 
and during a good dinner at a roadhouse, 
Gillingham talked familiarly of men Gus 
knew to be prominent in the shore com- 
munity. 

“Most hospitable crowd I've ever run 
into,” he declared. “Made me feel as much 
at home in their club as I do in my own. 
Even old Jonas Manderville. When I dropped 
in to see him about a little business matter, 
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I figured he was just an- 
other small-town banker, 
but after we'd talked for 
half an hour he offered 
me a guest card at his 
golf club. Too bad his 
bank was robbed.” 

It was evident when 
they reached the yacht 
club that Gillingham was 
popular there. He replied 
jovially to the hails of a 
dozen or more members, 
most of them dressed 
exactly as he was, but he 
kept on going. “Here's 
my dinghy,” he said when 
they reached the dock. 

‘They got into the boat, 
Gillingham spun the out- 
board motor into activity, 
and they put-putted down 
the harbor past sleek tall- 
masted racers and smart 
power yachts that loomed 
vaguely in the warm, 
growing darkness. Finally 
they’ came alongside a big 
motor cruiser that lay at 
the mooring buoy farthest 
out. When they climbed 
aboard, a man came along 
the deck toward them. 

“Fellow to fix the en- 
gine,” Gillingham told 
him, and led the way into 
a dimly lighted main cabin 
where three men were 
playing cards. Their faces in shadow, they 
stared silently. “Fellow to fix the engine,” 
Gillingham said again, and Gus followed 
him through a passageway, with closed 
stateroom doors in the bulkheads at either 
side, and into the engine compartment. 

Gus took off his coat and went over the 
engine. It was an old one that hadn't had 
too good care, but there didn’t seem to be 
anything seriously wrong with it. After five 
minutes of checking he found out why it 
wouldn't start—the fuel-pump filter was 
clogged. He cleaned it and asked Gilling- 
ham to press the starter button. The engine 
roared into life at once. 

“That's fine,” Gillingham said. “I'll fix it 
with one of the boys to take you ashore. 
Be right back.” 

“Tl have to wash up first.” 
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‘An automatic cracked, He tossed a Ii 


ring to the water, and dived. 


“Yes, of course,” Gillingham said over 
his shoulder. “First door on your —. 
The cabin door slammed, and Gus didn't 
hear the rest. He picked up his coat, went 
into the passageway, and waited. After a 
minute he got impatient and tried the knob 
of a door. It turned, and’ he pushed the 
door open. A light was on, and he stepped 
into a small stateroom. He looked around 
for a wash basin—and his jaw dropped. 
On top of the built-in chest of drawers 
lay a human arm, its hand in a black glov 
Gus's heart skipped a couple of beats. 
‘Then he grinned. It was an artificial arm, 
of course. Then his heart skipped again as 
he remembered something Jerry had told. 
him—that one of the thugs who stuck up 
the Greenport Harbor bank had an artificial 
arm! [Turn the page.] 
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He held the lighter flame against the copper pi 


‘A rasping voice made him start. “What 
are you doing in here?” A sallow, hard- 
faced man was getting out of a bunk in 
which he had been lying fully dressed. He 
had only one arm—and in his lone hand he 
held a wicked-looking automatic. 

‘There were quick footsteps in the passage- 
way, and Gus turned to see Gillingham, his 
face still smiling but his gray eyes hard. 
‘m sorry,” Gus said. “I was looking—” 

“You're going to be sorrier!” the one- 
armed man grated. He, too, looked at Gil- 
lingham, “No use trying to bull him, 
‘Slicker.’ He's wise—I seen it in his eyes. 
Get outa the way while I plug him.” 

“We're still in the harbor, you hophead,” 
Gillingham snapped. “When we get out- 
side we'll drop him overboard—with some- 
thing heavy tied to his feet.” 

‘The one-armed man grunted grudging 
assent, and he and Gillingham went out, 
locking the door behind them. 

Gus had good reason to be scared—and he 
was. He sat on the bunk and tried to figure 
a way out. Then he heard the engine start, 
and in a short while the motion of the boat 
told him they had reached open water. 
‘There were cigarettes and a lighter on the 
bunk. He lit one and looked around. His 
eye caught a small-diameter copper pipe 
running along the bulkhead. He examined 
it closely, and hope flared. “Looks like the 
fuel line,” he muttered. “If it is—" He 
snapped the lighter and held its flame 
against the pipe. 

For what seemed like minutes nothing 
happened, Then the engine stopped. Gus 
grinned. “Thought so—vapor lock,” he 
whispered. He kept the flame against the 
pipe until he heard footsteps, and then he 
sat quickly on the bunk. The door opened, 
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and Gillingham and the one-armed man 
came in. 

“Something's wrong again,” Gillingham 
told Gus. “We'll make a deal. You get the 
engine running, and keep it running, and 
we'll put you ashore safe and sound.” 

“All right,” Gus said. “I'll do it.” 

With the one-armed thug at his heels, he 
followed Gillingham into the engine com- 
partment. After faking a quick examina- 
tion, he told Gillingham to press the starter 
button. He did, but nothing happened. 

“Wait a minute,” Gus said—and he no- 
ticed that Gillingham left the ignition on, 
He disconnected the fuel line, primed the 
carburetor with enough gas to run the en- 
gine for 10 or 15 seconds, and set the throt- 
tle wide open. Now he was sure that enough 
time had passed for the vapor lock to have 
cleared away. He pointed the disconnected 
end of the fuel line at a spark plug and 
said: “Try again.” 

Gillingham pressed the starter button. 
Gas spurted on the spark at the plug 
and instantly there was a flash of blinding 
flame. Gus jumped backward and crashed 
into the bulkhead. Fresh gas, pumped 
through the disconnected fuel line by the 
racing engine, burned viciously. Gus picked 
himself up to grope his way to the deck. 
Someone yelled, and an automatic cracked. 
Gus leaped across the deck, wrenched free 
a life ring lashed to the rail, threw it far, 
and dived. 

He stayed under water as long as he 
could. When he came up the cruiser was 
blazing from stem to stern. He saw the 
life ring a dozen yards away, swam to it, 
and worked his way out of the glare of the 
burning boat. Half an hour later he was 
picked up by one of the motorboats at- 
tracted by the fire. 


OC whistled. “What's the end’ 

“This is the end,” Jerry said, holding 
up the news clipping. “What was left of the 
one-armed thug and one of his pals was 
found on the boat. Two others got away in 
the dinghy, but we were waiting for them 
when they landed. Both had big rolls, and 
they squealed on ‘Slicker’ Bailey. 

“Gus’s story was kept out of the papers 
so ‘Slicker’—if he was alive—wouldn't find 
out he'd been squealed on. He was alive all 
right—he could swim like a fish. And pretty 
soon some more bank jobs turned up that 
he might as well have signed his name to. 
But he was slick, and it took the G-men 
seven years to catch up with him.” 

“Yes,” Gus said, “they always get their 
man, though. But since you fellows took to 
making a club out of this shop, I never get 
a decent dinner—I always get down to the 
Park House after the meat's gone. Scram!” 
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USEFUL AUTO HINTS 


THIEVES breaking into a car equipped 

with this alarm would set the horn blow- 
ing. The alarm circuit uses one or more 
door switches (the type that automatically 
controls refrigerator lights) installed under 
the trunk lid or in the doors. Connect them 
to one side of a double-pole double-throw 
switch on the instrument panel and a pilot 
light to the other. The light is a reminder 
to throw the switch.—J. H. P. 


RUST HOLES in fenders can be repaired 

by forming a sheet-metal patch to the 
contour of the underside, attaching with 
rivets or machine screws, and applying put- 
ty and paint. Countersink the rivet holes 
and file the heads flush. For a break adjoin- 
ing the body, bend down one edge of the 
patch, drill holes corresponding to those in 
the fender edge, and bolt the piece to the 
body.—J. H. D. 


3 FLUSH OUT an engine before dropping 

the oil pan for crankcase repairs, This 
makes cotter-pin, nut, and bolt removal 
easier. You also stay cleaner.—H. D. JR. 


4 EXPANDING A SPRING may be done 

with a bumper jack and a piece of %" 
pipe flattened at one end. Rest the jack 
base and the pipe against the ends of the 
spring and work the jack until the shackle 
bolt can be inserted—N. S. BEEBE. 


ZAN-KE 


LIGHT INDICATES 


SWITCH CLOSES 
WHEN TRUNK 
IS OPENED. 


OCTOBER, 1955 


Water-Alcohol Cocktail 


INJECTION USED IN PLANES ALSO GIVES EXTRA POWER TO CARS 


By Merrill Folsom 


HERE is an adage that gasoline and 

alcohol don’t mix. When the latter is 
taken internally by the driver, this may be 
all too true; but injected into the combustion 
chamber of the automobile engine—that's a 
different story. 

And it may come as a distinct surprise to 
motorists, long tormented into sulphurous 
diction by frozen fuel lines and sputtering 
engines, to learn that water in the combus- 
tion chamber adds materially to the per- 
formance of a car and to economy of opera- 
tion, It will relieve their feelings to know, 
however, that the water is not mixed with 
the gasoline in the tank but is piped to the 
combustion chamber through a separate 
system. 

Both alcohol and water are internal cool- 
ants in combustion engines. They suppress 
preignition and detonation and draw higher 
power output from low-octane gasoline. 
Water alone is good, straight alcohol is the 
most effective, a 50-50 mixture of the two 
costs less and is completely satisfactory. 

Rainy and foggy weather is usually con- 
sidered depressing, but it has an opposite 
effect on the explosive powers of petroleum. 
On stormy and humid days, and especially 
nights, you undoubtedly have felt that your 
car possessed greater power, knocked less, 


FLAME FRONT 
STARTS TO 
RAVEL EVENLY 


RAPID INCREASE OF 
HEAT AND PRESSURE 

CAUSE REMAINING FUEL 
TO EXPLODE VIOLENTLY 


and ran more smoothly than on bright, 
sunny days. The reason for this increased 
efficiency was the moisture-freighted at- 
mosphere itself, helping to clean carbon de- 
posits from the engine, smoothing valve 
operation, and preventing gummy sludge in 
crankcase oil. 

Automotive engineers experimented long 
ago with devices to inject water into the 
intake manifold to attain improved per- 
formance. Engineers in this country, Hun- 
gary, England, and Germany wrestled with 
the problem even in the days when auto- 
mobile tops were extra equipment and 
snappy runabouts boasted a top speed of 
40 miles an hour. But the work usually 
stopped at the experimental stage because 
of a general demand for engine simplicity 
and because of an abundance of good-quality 
gasoline at low cost. 

While these experiments were being made, 
a few mechanically minded car owners got 
out drills, copper tubing, and petcocks, and 
rigged their cars with pipe lines that carried 
moist air from the tank at the top of the 
radiator head into the intake manifold near 
the carburetor. They hit on a formula that 
was scientifically sound, for the moist air did 
not rise from the radiator core and pass into 
the combustion chamber of the engine until 
the engine was thoroughly warm and able 
to handle properly the extra lift in power 


FLAME FRONT 
STARTS EVENLY. 
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@ Az sasouine MIXTURE WITH 
WATER AND ALCOHOL VAPOR ADDED: 
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Peps Up Auto Engines 


that the moisture could 
give. But the makeshift 
water feeder was some- 
thing short of ideal because 
of its failure to regulate 
the flow of moist air at 
various engine speeds. 
Recent tests have pro- 
duced much new informa- 
tion about how fuel com- 
position, combustion- 
chamber design, air-fuel 
ratio, ignition timing, and 
engine tempcrature affect 
the combustion process. 
‘The injection of water or 
water and alcohol into the 
combustion chambers of 
aircraft engines, especially 
supercharged engines, per- 
mits large gains in power 
without an increase in 
cylinder temperature. An 
extra surge of power has 
been helpful in getting 
heavy planes off the 
ground and in making 
fighter planes swifter in 
combat. The injections are 
equally effective in auto- 
mobiles, especially if su- 
percharged engines are 
used. They permit the de- 
sign of high-compression 


OCTOBER, 1945 


Above and below, a water-alcohol 
ctor unit for adding power 
te low-octane gas. The coolant, 
in the tank at top flows 
to the unit over a sediment trap. 


There it goes through a vacuum 
compensator (lower left below), 
into a mixer to combine with the 
gotoline-air vapor, and on to the 
intake manifold of the engi 
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Mason Jar Holds Coolant for Injection into Auto Engine 


SomE improvement in auto perform- 
ance on present-day low-octane fuels can 
be secured with this homemade water- 
alcohol injection device. While it will not 
make a low-octane gasoline behave like 
a premium gas—due mainly to the 
fact that intake-manifold vacuum lessens 
during acceleration, when it’s needed 


most—the device affords an easy way to 
experiment with injection coolants. 
Insert a tee fitting in the windshield- 


wiper vacuum line and connect it by 
rubber tube to a 1” length of 4” copper 


PETCOCK 


MANIFOLD 


engines of minimum weight whether super- 
charging is used or not. Alex Taub, noted 
automobile engineer, explains it thus: 

“The effect of any cooling agent upon 
detonation is clarified by taking the process 
of combustion in stages. In an average 
passenger-car engine, the first stage is the 
ignition. At first gas pressure is simply 
compression pressure, or around 150 Ib. per 
‘square inch. The second stage comes when 
the flame has traveled about a third of the 
distance. Gas pressure in the unburned 
portion then is about 250 Ib. And the third 
stage comes when the flame front has moved 
two thirds of the way across the combustion 
chamber. At that point the gas pressure in 
the unburned third is 350 Ib. 

“From there on, what happens depends on 
the temperature of the last gas to burn. 
This gas, if it is in the hot area, would be 
ready to detonate with very little flame 
movement. If this last gas is in a cool area, 
or has had the benefit of a cooling medium, 
or if its temperature is held down by the 
work done and the work going on in vaporiz- 
ing a cooling medium, then, obviously, the 
flame front completes the travel without 
self-ignition taking place in this last gas. 
‘Thus there is no detonation.” 

After experimenting with a mixture of 
water and alcohol in equal parts, engineers 
of Thompson Products, Inc., of Cleveland, 
reported to the Society of Automotive 
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tubing soldered in a hole punched in the 
metal cover of a Mason jar. In a second 
hole in the cover, solder a 6” length of the 
tubing and solder a petcock to the upper end. 
Mount the jar securely on the fire wall 
and fill it three quarters of the way up with 
the coolant. Start the motor and adjust the 
petcock until the bubbles come in a small, 
steady stream.—STEPHEN J, BENNIS. 


Engineers that the best gains in economy 
and operating efficiency are achieved when 
fuel of approximately 12 octane numbers 
lower than that normally required by the 
engine must be used. They said that not 
only was knocking eliminated but the in- 
jections caused a softening and expulsion of 
carbon from the engines, reduced crank- 
case sludge, and resulted in no corrosion or 
alkali deposits in the engine. 

‘The use of a special internal coolant is 
not intended as a substitute for the anti- 
knock ingredients already in the gasoline. 
Ethyl gasoline was perfected after tests on 
30,000 compounds that would reduce fuel 
knocks and improve power. Alcohol con- 
tains little more than half as much fuel 
value as gasoline, and its use in the com- 
bustion chamber by injection is as a coolant 
rather than a direct source of power. 

Explaining the engine speed at which 
water-alcohol injections are most useful, 
and the need of a device to start and stop 
the injections at various engine speeds, the 
‘Thompson Products engineering triumvirate 
of A. T. Colwell, R. E. Cummings, and D. E. 
Anderson reported to the SAE as follows: 

“At higher speeds, volumetric efficiency is 
decreased and turbulence increased, lower- 
ing the octane requirement of the engine. 
However, at the speed of maximum torque 
and slightly above that speed, maximum 
detonation and shock take place. This 
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range, therefore, will require the maximum 
amount of internal-coolant injection. Be- 
yond this range, the quantity can be reduced 
or entirely cut off.” 

Utilization of water-alcohol injection has 
the disadvantage of needing an additional 
fuel-supply system and the necessity of re- 
plenishing the supply. The advantages seem 
to outweigh the disadvantages, however. 
Some engineers are trying to simplify the 
additional fuel system by designing a com- 
bination carburetor and injector, while the 
latest device is a separate injector that can 
be attached to the intake manifold near the 
carburetor without interfering with the 
regular fuel system. 

A tank for carrying the water-alcohol 
mixture should be about a tenth the size 
of the gasoline tank. It can be mounted 


Waterproofing Liquid Immunizes Motors and Wi 


LIQUID insulation, a war develop- 
ment that waterproofed ignition 
systems in jeeps and other Army 
vehicles, is now available for civil- 
jan use. Applied to an ignition 
system, it renders the engine prac- 
tically immune from water-caused 
stalling. It can also be painted on 
an untreated, water-soaked engine 
to permit quick restarting. An 
electric motor treated with the 
liquid and kept under water for 
two years was run while still under 
water during a demonstration. 
‘The liquid penetrates other in- 
sulating material and forms a tight 
coating on the metal itself. It is 
used on auto wiring, spark plugs, 
and batteries, electric motors, out- 
door wiring, flashlight batteries, 
and the like. U. 8. Industrial Chem- 
cals, Inc., of New York, makes it. 


= 


Two years under water apparently had no effect on 
this electric motor. Treated beforehand with on 
insulating liquid, it ran whi submerged. 
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above or below carburetor level, but a pump 
will be needed if it is below. A combination 
gasoline and water-alcohol pump has been 
used satisfactorily. 

Experience shows that the water used can 
generally be any that is good for drinking. 

Many variables must be considered in 
computing the cost of injection, While a 
cheaper, lower-octane gasoline can be used, 
the economy to be effected depends largely 
on how wide open the throttle is kept. 
Greatest economy is achieved in the middle 
range of the throttle. Wide-open throttle 
decreases the economy. 

There is another important factor, the 
Thompson engineers told the SAE. Because 
there is no need to retard spark to eliminate 
detonation, a more efficient spark position 
can be maintained when injection is used. 


ing to Dunking 


Few cars get a wet 
in on emergency i sn applied to the 
wot wiring with o brush (below) perm 
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Sparkling Plastic Wall Bracket Sets Off Colorful Knickknacks 


CLEAR plastic, so suitable for projects 
placed where they can catch and reflect 
light, is at its best in a wall bracket like 
that shown above. Not only will it reflect 
light itself, but it will catch the colors of 
objects displayed on it. 

‘The curled bracket on the bottom shelf 
is chiefly ornamental, but it can also furnish 
additional support if you take pains, when 
cementing it to the shelf, to place it so that 
it will just touch the wall behind. Cut a 
9%” length from a 1,” by %” strip of clear 
plastic, grind the ends round, and wet- 
sand and buff them. Then saw out a wooden 


Jig to the reverse-curve shape, Heat the 
kitchen oven to about 325 deg. F., and put 
in the plastic. When it is perfectly limp, 
remove it with gloves, insert it in the jig, 
and let it remain there until cool. 

Make the shelf 4" by 3%” by 5”, grind a 
chamfer on the three upper outside edges, 
and wet-sand and buff the ground surfaces. 
‘The back is a piece %" by 1” by 5” drilled 
for screws and ground square on the bottom 
edge for cementing. Grind a flat surface on 
the top curl with the miter gauge set at 80 
deg. as above. Assemble all the parts with 
plastic cement.—MAURICE LANNON. 


Two Simple Tricks Facilitate Scribing and Sawing of Plastics 


SCRIBING marks on clear plastic are 
often difficult to see, but they become 


readily visible when you rub over them with 
soft crayon. Wipe off the excess color, and 
the line that you have scribed will show up 
clearly.—ROBERT KOTTMEIER. 


PLASTICS sometimes show a tendency 
to gum a jigsaw blade unless a very 
slow feed is used. To overcome the friction 
that produces this heat reaction, rub a few 
drops of light oil on the underside of the 
part to be cut. Very little oil is needed, and 
a cleaner cut often results.—R. K. 
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Bench Mount Simplifies 
Model-Engine Testing 


Gas ENGINES designed for model 
boats, racing cars, and airplanes 
seldom have mountings adaptable 
for shop tests. It is a comparative- 
ly easy matter, however, to build a 
bench mount that will hold such a 
motor firmly in place, even at top 
speed, 

Cut a 28" length of two-by-four 
into two parts as shown at the 
right, build up a dovetail track on 
the adjoining sections with beveled 
strips, and drill a hole for a bolt 
4” in diameter 14” from each edge 
of the jaw. Then cut a 2” slot in 


the section under the sliding jaw, 
using the hole already drilled as 


the point of origin. This makes it 
possible to vary the size of the 
Jaw to suit any engine. Mounting 
flanges on the engine are clamped 


rigidly under a 1” washer and wing 
nut placed on each bolt. Slip a 2” 
by 4” piece of copper over the stationary 
bolt for a ground strap touching the engine. 

Attach the spark coil to the back of the 
block, using a leather strap rather than a 
metal one, for the latter might set up eddy 


currents and overheat the coil. As the dia- 
gram indicates, one wire leads to the engine 
points and another to the spark plug. Sol- 
der all connections to prevent vibration from 
loosening them.—MAURICE SCHOENBRUN. 


gs Serve as Clamps in Modelmaking 


CHEaP earrings from the five-and-ten make {deal clamps 
when tiny parts of a model must be glued together. 
move the pendant or other ornament, and the earring is 
ready for use. The screws will exert more than enough 
pressure to hold the parts until the glue dries. 


Re- 


-D. H. 


Model Auto Wheel Formed in One Piece by Sawing Out Spokes 


‘MINIATURE automobile wheels can be pro- 
duced in one solid piece by cutting out the 
spaces between the spokes with a coping 
saw and then rounding off the spokes them- 
selves with a file and sandpaper, This elim- 
inates the task of fitting separate spokes 


into the hub and rim. In turning the disk, 
mount the stock on the faceplate of the 
lathe as shown in Fig. 1 after soldering the 
center screw to the washer, When one face 
has been turned, reverse the wheel, as in Fig. 
2, and complete the other side.—J. N. H. 


Bruaneo ox 


‘SAW OUT BETWEEN SPOKES, 
FILE AND SAND. 
ROUND 
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DRIVE ESCUTCHEON, 
PINS INTO HUB 


By ROY L. CLOUGH, JR. 


'N DRAWING boards and in secret test 
hangars of at least a dozen major 
companies and scores of smaller ones the 
helicopter of the near future is being evolved. 
Rotating-wing craft have caught the 
public fancy, and manufacturers are hurry- 
ing to perfect their direct-lift wares for the 
postwar market. Already at least three 
distinct types have flown successfully. 

In the helicopter, torque effect is one of 
the major problems. If a single rotor were 
attached to a power source with no pro- 
vision for this effect the entire fuselage 
would spin around and around. Two rotors 
revolving in opposite directions around a 
common center overcome this tendency. 

Counter rotation is cmployed in Skyhook, 
@ model that flies straight up like the real 
thing and, when the power is expended, 
descends in a spiral and lands on its wheels. 
Skyhook is best flown indoors, but may be 
sent aloft outdoors on calm days. 

It will be noted that the motor tube, which 
also serves as a shaft for the lower rotor, 
is attached only by a simple bearing at the 
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SKYHOOK... 


lower end. The upper end rotates freely in 
a hole in the top of the fuselage with %” 
clearance all around. Power absorption in 
one rotor is constantly balanced by that of 
the other and an unbalanced torque con- 
dition cannot occur. 

Elimination of torque is not enough, how- 
ever, to obtain satisfactory flights in this 
type of model; hence the directional vane 
pointing rearward from the top of the 
fuselage. 

‘As the downwash of air leaves the lower 
rotor, it does so with a rotary motion and 
tends to impart this motion to the fuselage 
and cause it to revolve in the direction of 
rotation of the lower set of.blades. To fore- 
stall this effect, the vane is attached at 
approximately the same angle as the upper 
rotor, and in this position acts to exert a 
push in the opposite direction and keep the 
fuselage pointed straight. The tips of the 
lower rotor are bent downward at a 30-deg. 
angle to give adequate air flow over the 
directional vane. 

A word of caution: A free-flight model 
helicopter is not an easy thing to build be- 
cause of the number of “bugs” inherent in 
the helicopter idea. In fact, it might be said 
that if a model helicopter flies at all, it’s 
good! Therefore, it is recommended that 
the plans be followed closely. 

Try to keep the weight down. Do not 
dope or add unnecessary detail to the model. 
Excessive weight means more power will 
be required to fly it, and more power means 
more rubber, fewer winds, and more weight. 
This can develop into a vicious circle. 


Notice mounting for the front wheel between 
the bottom longerons of this unfinished fuselag 
A cross brace midway at the rear adds strength, 
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A Fryrinc Mopet HELICOPTER 


It is best to form the motor tube 
of 1/20” medium-soft sheet balsa, 
but if this is not obtainable use 
1/16” stock, well sanded. To avoid 
splitting, soak the wood in hot 
water before bending it around a 
circular form and wrapping in 
place with gauze. If a form of the 
size indicated is not available, the 
diameter of the tube may be safely 
altered, but remember to change 
the hole in the motor guide plate 
accordingly to retain the %" 
clearance. 

When the tube is thoroughly dry, 
slip it from the form and cement 
the edges together. Near one end 
of the tube cut two small holes in 
opposite sides for a short length 
of %" dowel to hold the end of the 
rubber. motor. Run a bead of 
cement around the edges of these 
holes to prevent the wood from splitting. 

From 1/16” medium stock cut three disks 
to fit closely inside the tube. Cement one 
flush with the upper end of the tube and 
another about %” inside the lower end. 
Keep the third for future use. 

Build one side of the fuselage upon the 


Two rotors revolving in opposi 


directions overcome torque. 


other as in a conventional model, using 


3/32” square medium balsa strip. Soak the 
upper longerons in hot water before bending. 
Crosspieces are required at the points 
marked “X" in the plan, and another may 
be placed between the upper longerons near 
the rear for greater strength, 


‘The floor 


MOTOR RING 
(BALSA) 


MOTOR TUBE 


(Yao BALSA) 
RUBBER 


STABILIZER VANE 
(42 SHEET) 


POSITION OF VANE 


LANDING = 
GEAR 


MOTOR PLATE) 
| a sheer) 


(ha stocis) 


fsauares | | | 


Motive parts include six rotor blades, motor tube, and top rotor hub. Note lower blades ore cut shorter. 


plate shown in one photo is 3/32” by 2%" 
by 2%". Center a 1/32” by \" strip be- 
tween the lower longerons from the floor 
plate to the nose to support the front wheel. 

Cover the windows with cellophane or 
light celluloid and place dark-blue tissue on 
the rest of the fuselage, except for the space 
occupied by the motor guide plate on top 
and the floor below. Water-shrink, but do 
not dope, the covering. 

Form the landing gear from 1/32” hard 
balsa sheet, cement it to the lower longerons 
4s indicated, and mount 1%" balsa or cellu- 
loid wheels on its ends with pins, Attach 
the 114” front wheel with a wire strut. 

Cut the six rotor blades from 1/20” balsa, 
well sanded. Notice that the plan below 
shows the top surface of the upper blades 
and the bottom surface of the lower, since 
the upper rotor moves counter-clockwise 
and the lower clockwise when viewed -from 
above. Also notice the shape of the cross 
section. Do not dope these blades. 

Carve the upper rotor hub from soft balsa 
and install the motor hook through a 
standard thrust-plug and bearing as shown. 
‘The motor ring may be cut from 1%” balsa, 
but two 1/16” sheets glued together with 
the grain crosswise have greater strength. 
Cement the ring to the motor tube about 
¥%" from the upper end. 

Attach the upper blades to the rotor hub 
at a pitch of 25 deg. with a 2” dihedral 
under the tips. Mount the lower blades on 


the ring at 25 deg. but with no dihedral. 
Bend down the tips as shown, Make certain 
that all blades balance and track evenly. 

Now bend a paper clip to the shape shown 
on the plan so that it will stand upright. 
‘Thrust the stem through the third disk cut 
for the motor tube until the bent part rests 
flat against one side. Put plenty of cement 
into the recess at the lower end of the tube 
and push the disk with wire attached inside. 

The lower bearing is a %4” length of 1/16” 
o.d. brass tubing soldered into a %4" by 14” 
piece of tin plate. Cement the latter to the 
center of the floor plate. 

Next cut the directional vane from 1/20” 
sheet and cement it to the motor plate at 
the point indicated on the plan, Wet the 
wood at the thin part and twist until the 
vane has approximately the same pitch in 
the same direction as the upper rotor. 

Now install the rubber motor. About four 
loops, or eight strands, of %" flat rubber are 
required. Slip the tube through the motor 
guide plate and lower it into the fuselage. 
Poke the lower shaft through the bottom 
bearing. Solder a washer to the end to 
hold it, or bend over the end of the shaft, 
and Skyhook is ready for a trial flight. 

All take-offs should be from a level sur- 
face. Hold the circular lower rotor hub 
stationary and wind the upper blades, Set 
the model on the ground with upper and 
lower rotors between forked thumb and 
forefinger and release both simultaneously. 


T T T T 
DIRECTION OF ROTATION 


| LOWER BLADE LENGTH Ld 
+++ ROTOR BLADES (‘29 stock)’ 
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BEND LOWER BLADE HERE 
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Whats Your Ingenuity Quotient ? 


Have you pulled off a smart one lately? We will pay for each contribution 
accepted for this page showing ingenious solutions of problems in the 
home, shop, garage, or camp. It doesn't matter if it's wacky—if it works. 


OUT OF MOUSETRAPS? I was recently, 
so I inverted a bowl on a 12” square board 
and propped the bow! on a thimble stuffed 
with cheese. When Mr. Mouse crept under 
to gnaw, down came the bowl. Board and 
bowl were then carried to a bucket of water, 
and the mouse was dumped in. It’s a trap 
anyone can make,—MRS, CARRIE D. SMITH. 


NIGHTWORK STARTER is what I call my 
device for getting up for my night-shift job 
without disturbing others asleep in my 
room. A slight electric tingle when the cir- 
cuit is completed by the alarm key of a 
clock jars me out of my dreams. Difficul- 
ties: a sleeper who tosses may snarl him- 
self in the wire; one who frightens easily 
may yell when shocked.—DAN ORLANDO. 


SPARK COM FLEXIBLE 
METAL 


STRIP 


1 
SLEEPER 
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WITHOUT A TOGGLE BOLT or expansion 
plug to my name and no time to dash out 
to the hardware store, I still got a bulletin 
board on the wall in time for evening school- 
shop classes. I used dowel plugs cut deep 


PLASTER WALL 


SAI 
KERF 


with a saw. Driving a screw into the kerf 
expands the sides. The plugs hold as well 
in concrete and brick walls as they do in 
plaster.—HERMAN D. Post. 


@' i OF FINE 
SCREEMNG 


SCREEN-FILTERED SMOKE adds to my en- 
joyment of a pipe since I thought to cut a 
disk from a piece of screening and plant it 
in the pipe bowl. The disk prevents clogging 
of the stem by particles of tobacco and acts 
also as a grate to help keep the fire going. 
If you must take the disk from screening in 
service, stand by with the pipe so the smoke 
will make insects stay outside the house 
where they belong—E. H. MORRILL. 
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CONCRETE BIRDBATHS 


IRDBATHS increase the charm of a garden or yard in 
double measure. They provide a focal point of interest in 
an open vista, and they lure feathered songsters that might 
not otherwise pay you a visit. Here are designs for two— 
with three optional methods of casting a circular basin. 
Before mixing the concrete, have all the forms or molds 
ready. Dishpans of two sizes, a mailing tube at least 3” in 
diameter, a bowl, and a circular box made of wood and 
linoleum constitute one of the simplest methods of molding 
a bath. A small pipe, drilled here and there to hold the 
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LEVEL SURFACE 
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FOR YOUR GARDEN 


concrete, adds necessary strength to the 
base and column. Removable taper plugs 
about 1” in diameter and 2” long provide 
holes in all circular pieces for this pipe. 
Molds and forms for the octagonal bird- 
bath require more time to prepare, but 
aside from that it is just as simple. Cast 
the column in halves, embedding anchor 
bolts in the first and allowing it to cure 
before pressing down this half on the fresh 


INDIVIDUAL RACKS DISPLAY 
PLATES TO ADVANTAGE 


INDIVIDUAL wooden wall racks ‘offer a 
pleasing way to display decorative plates. 
‘A rack such as that shown in use in Fig. 1 
is suitable for plates 6” to 81%” in diameter. 
and should require only an hour or so of the 
average craftsman’s time. As indicated in 
the drawing below, the rack can be fitted 
with a leg that will convert it into a stand 
for use on a shelf. 

‘Two sidepieces may be cut simultaneously 
from plywood \" to 1," thick. Sketch the 
side profile of the rack on one piece of ma- 
terial, then fasten this piece to another by 
driving brads through waste areas. Jigsaw 
out the triangular opening, and then cut the 
outline. 

Strips measuring about 14” by %” are 
excellent for the two cross members. Cut 
the ends of these on an angle of about 75 
deg. The crosspieces, especially the lower 
one, will look better if the thickness is re- 
duced to 4" for most of the length. Fasten 
each joint (Fig. 2) with glue and two small 
brads. Drill holes in the crosspieces to re- 
ceive mounting screws (Fig. 3). Set all 
nailheads and fill the holes before applying 
the finish you prefer.—W. E. B. 
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concrete of the second, Grease the inside 
faces of all forms for both baths before 
pouring the concrete. 

Recommended proportions of concrete for 
this class of work are 1 part cement, 1% 
parts clean sand, and 2 parts fine gravel. 
Mix the sand and cement in a steel wheel- 
barrow, work in the gravel, and then add 
water slowly until the concrete has a plastic, 
but not mushy, consistency.—H! SIBLEY. 


cause of its speed and maneuverabi 


, the Novy expects the Seahawk Scout to hold its own in combat, 


AERIAL EYE OF THE FLEET 


By PAUL PLECAN 


ATEST in a line of famous scout-observa- 
tion planes, the Curtiss Seahawk is fast 
replacing the older and battle-weary King- 
fishers and Seagulls that have served the 
Navy so magnificently. Capable of flying 
faster, higher, and farther than any pre- 
vious Navy scout plane, the Seahawk 
mounts two large-caliber guns in the wings 
to keep itself out of trouble. This single- 
seat, single-float, low-wing seaplane devel- 
ops nearly three times the power of earlier 
models; it has a nine-cylinder engine and 
a four-blade propeller. Measuring 36’ 5” in 
length, the Seahawk has a span of 41’ 
‘As with the previous planes in this series, 


use wood 
nding. 


To give your models o slick oppearanc 
filler, but let it dry thoroughly before 
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modelers will find all the necessary details 
and measurements on the accompanying 
scale drawing. No templates have been laid 
out for the canopy, however, because of the 
difficulty involved in working with such 
small sizes. After carving the cockpit in 
the fuselage, fashion the canopy out of 
small strips of celluloid by the “cut and 
try” method and cement it in place. 

‘Sand the scalloped underside of the float 
and cement the unit to the streamlined pylon 
which is, in turn, cemented to the fuselage. 
The thin keel strip under the rear half of 
the fuselage can be simulated by a length 
of wire carefully cemented into place. 


lane from 


You must look closely to tell the real 
flight. 


the model. Below is an actual Sechawh 
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Soldier Builds Boat from Two 
Gas Tanks of Fighter Plane 


Two discarded gasoline tanks from a P-38 
Lightning, an air-compressor engine from 
a salvage yard, and a few scraps of metal 
gave Sgt. Donald E. Hudson, of DeKalb, Ill, 
all he needed to build a two-seater power 
boat. He cut the top of each tank away, 
welded the pair together by means of con- 
necting bars, mounted the motor between, 
and formed a propeller of the scrap. 


Tiny Piano Formed from Plane 
Scrap by Hospital Patient 


AIRPLANE scrap was used by a patient at 
the U.S. Naval Hospital in Long Beach, 
Calif. to make the miniature piano below. 
‘The piano consists chiefly of pieces of clear 
acrylic plastic salvaged from the nose of a 
plane. A music box inside provides tunes. 


Former Marine Produces Many 
Types of Model Airplanes 


BORROWING $500, Albert M. Wildt set him- 
self up in business some time ago as a manu- 
facturer of model airplanes. Now, as own- 
er of the Falcon Model Airplane Company, 
of Long Beach, Calif., the 33-year-old for- 
mer Marine finds a steady demand for his 
products. Above, he holds one of his favor- 
ite models—a tether-controlled speedster 
powered by a single-cylinder gasoline en- 
gine, which, he reports, has propelled the 
model at a top speed of 133 m.p.h. 


Your Dream-Boat Design 
May Win $250 Bond 


© YOU plan some day to 

build of buy an ideal boat? 
If so, your ideas may be worth 
money. For the best designs for 
boats not more than 35” long, 
Popular Science Monthly will 
award a $250 war bond as first 
prize and an equal sum in 15 
lesser prizes. Entries must be 
postmarked not later than No- 
vember 30, 1945. For full details 
of the contest, see Page 172 of 
the September issue of Popular 
Science Monthly. 
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LIGHTHOUSE BANK 


FLASHES 


CTION-MINDED kids who won't drop 
coins into piggy banks unless they 
hear ‘em squeal will find all they're looking 
for in this lighthouse coin-catcher. The 
light blinks three times for every piece of 
change that hits the rocks. 

One tall tomato-juice can and one smaller 
one make up the structural framework of 
the tower. The electrical equipment con- 
sists of a coin track, a lamp socket, and a 
switch, wired as shown in the diagram. 
Since the switch jumps the coin track, the 
110-volt light can be turned on and made 
to double for a night lamp. To make the 
coin track, bend a piece of tin-can metal 
around the top and sides of three hacksaw 
blades and clamp all between two strips of 
wood, Screw another blade fragment to the 
inside of one of the strips so that electrical 
contact will be completed when a coin rides 
down the track. Masking two parts of the 
track with tape will cause the light to flash. 


OCTOBER, 1955 


FOR EACH COIN 


Cover the frame completely with papier- 
miaché. Insert a nail through the soft papier- 
méché base to the latch hook. The hole it 
leaves will be practically invisible but will 
enable you to unlock the door with the help 
of another nail.—JOHN SCHUSTER, 


HIGH-RELIEF PANEL CARVING 


ITH its bold figures standing well 

out from their background, high 

relief takes panel carving well into 
the realm of sculpture. Whereas low-relief 
carving involves only slight depth between 
planes, high-relief work commonly uses 
ornamentation or figures that are more 
nearly formed “in the round” and that ap- 
proach the likeness of full-figure carving. 
Such woodworking is modeling in the true 
sense. 

High-relief carving adds to the grace of 
well-executed low relief the charm of high 
lights and dark shadows and a flow of tones 
over surfaces ever-changing in direction. 
Wrought from solid wood, it expresses the 
creative bent of the workman and his skill 
with tools. 

Select well-seasoned wood of a thickness 
sufficient to leave a substantial backing 
after the ground has been deeply sunk. If 
a door panel, such as that illustrated, is the 
project to be carved, fit it to the frame 
before taking any other steps, as portions 
carved thin may later render it fragile. 

What are the first steps in carving? The 
procedure shown in the accompanying 
photographs is typical. Transfer the pat- 


tern to the workpiece, clamp the work with 
the bench vise, and lay out the chisels in 
orderly array so they will be conveniently 
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at hand while the modeling goes forward 
from one part to another. 

Outline, that is “firm in” the raised part 
with tools most nearly fitting the curves 
and by making use of a narrow, flat chisel 
where convenient. Hold the tool in a vertical 
position with the edge slightly outside the 
line and strike it with the mallet just hard 
enough to sink it well into the wood. If the 
wood crushes back of the line, strike lighter 
blows. 

In working the panel shown, ignore the 
notches in the edges of the leaves during the 
outlining. Bevel the waste wood to the line 
and, if the depth is not sufficient, go around 
a second time with vertical cuts. Rough 
down the ground with gouge cuts made 
diagonally and with the grain, or rout it by 
machine. Outline the flower centers with 
@ 4" gouge in two or three stages to pre- 
vent splitting off of the “pearls,” that is, 
the small domes. 

Does modeling come next? The next step 
after the firming in has been completed is 
“bosting"—literally “sketching.” It is a 
broad over-all shaping of the design in 
which the surface of the raised part is 
roughly carved to the dips and rises of the 
finished work, establishing the general 
rhythm in the third dimension. 

How can a drawing guide modeling? An 
inexperienced craftsman can avoid un- 
certainty by modeling half the design in 
clay or soap according to the drawing, 
and reworking it until it seems right. 
With this to follow, he can carve with 
assurance and greater speed. 


left, the ground is cut both 
the grain. Spirals are cut 
A flat chitel 
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Doesn't bosting destroy guide 
lines? Yes, many of the lines 
are lost and must be redrawn on 
the new surface before further 
carving can proceed. If desir- 
able, they can be saved by shal- 
low firming in or by scoring 
with a V-tool before the bosting 
is started, but care must be 
taken not to cut so deeply that 
the marks cannot be removed 
with chisels and gouges in the 
course of carving, Safeguard 
the delicate tendrils by outlining 
them in club-shaped masses to 
give them strength to stand up 
during the bosting. 

Is there a general plan of 
‘modeling? There is such a plan. 
‘The cartouche or scroll forms a 
thick mass from which stems 
and leaves spring. As the leaf 
clusters divide, the level falls. 
‘The stem rises again as the 
clusters grow over the back- 
ground leaves, and sinks beyond 
to the ground. This cycle is re- 
peated along the upper stem. 
‘Upon the rhythmic grace of 
these lines depends much of the 
quality of the carving in the finished work. 

How is detail carving handled? Outline 
the center boss of the cartouche with a 
‘V-tool and carve the sides with a flat chisel 
to form a sort of gable with convex sides. 
Roll the three scrolls toward the ground 
and slope them inward toward the boss with 


it presure,ond a twist of the gouge will ke 
delicate work from crumbling during tri su 
het oF the inide of the tendrl curve below. 


Shearing cuts with a flat chi 
reducing opparent height 10 leaves may roll over it slightly. 


| bevel the border of the panel, 


flat chisel; then hollow the scrolls at the 
centers with a gouge. The coved edges, 
carved from both ends, sweep down toward 
the ground and coil over the scrolls, con- 
tinuing as beveled edges of the spirals. 

To insure a strong shadow under the 
cartouche, dip the lower portion nearly to 


Use of o narrow, flat chisel is often convenient. 
Such @ tool is employed here in beveling the edge 
of a stem. These chisel cuts are long and clean, 
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Above, o spoon skew is found handy for worki 
the corners wh i 


the ground and swing the side flutes into 


the leaves. These leaves flow around the 
stems, dipping over the background and 
curling up at the tips. The upper leaves, 
showing their backs, have sharp-edged 
center ribs. Their sides slope away and are 
hollowed distinctly with gouge cuts. ‘The 
under leaves, on the other hand, expose their 
faces and are cupped. 

Why aren't stems and tendrils rounded? 
Stems are traditionally square in section in 
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Qe squanes 


HALF-PANEL 


many types of strongly modeled carvings. 
In the design shown the corners are cham- 
fered, a treatment that lends strength and 
snap to the design. ‘The leaves are tangent 
to the stems, and the stems, emerging from 
leaf clusters, are flat on top, assuming 
octagonal form as they rise over the under 
leaves.. Their chamfers become the modeled 
sides of the leaves. Tendrils slope downward 
toward the ground and are carved with tops 
beveled toward the inside of the curves. 

It is not necessary that members of a 
pair be exact opposites, for one on the left 
side may spiral uniformly downward toward 
the tip, while its mate dips and rises again. 
So also with the leaves. Small variations 
can be introduced, designed with care and 
appearing purposeful instead of seeming to 
be the result of carelessness. 

How are the flowers carved? Shape the 
petals as circular pads dipping at the 
centers and rolling toward the ground at 
the tips. The outer edges rise because they 
are lying on the leaves. Separate them with 
a V-tool and hollow them with a gouge. 
Round the “pearls,” keeping them almost 
at the full height of the piece. 

What are the finishing touches? Com- 
plete the leaves by cutting in the edge 
notches and trimming up the modeling. 
True the edges with clean vertical offsets 
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that cast outlining shadows, Note how the 
inside leaves above the cartouche turn out- 
ward and slightly over the stems, empha- 
sizing the curve at that point. Touch up the 
sides of the stems, especially where they 
join the under leaves. Lessen the apparent 
height of the border by beveling it inward, 
allowing in the process a slight roll of the 
leaves over the inner edge of the border. 


LAP-JOINTING PLYWOOD WALLBOARD 


thon’ 


Andchere is the completed panel. Sections at the 
various points in ign are shown at left, 
keyed for referen holf-panel design in 
the plon and profile drawings on the facing page. 


‘The finished effect of the carving should 
be.that of long, free strokes. Do not at- 
tempt to plane the surface to smoothness. 
Leave sandpaper strictly alone. Much of 
the charm of a high-relief carving of this 
nature depends on the tool marks—not 
scratches or rough spots made by careless 
cutting against the grain, but the prints of 
clean, purposeful gouge work. 


[ WOODWORKING] 


panels with lap joints simplify instatla- 
‘of, Interior’ plywood. ‘wallboard: Vertical 


joints ‘are made on studs, while horizontal joints 


we hr 
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are Dut on itis consisting, of blocks nailed bes 
da evel line. Natt 

Wo"the studs” Fur the remaining studs, with © 

Biwood! strips cut with the grain of the outer 


Lo edges ay be" teit 


ait 
sie ‘Mares ‘beveled charm: 
fered. or rounded.” Since’ the ‘halls’ spring, this 
method allows for slight movement of the frame 
‘SrQoeets Bay be elucd. at the joints 
‘eed. a 

furrine stripes, “Avplya heavy enous “coat ‘of 
fick ‘caseia glue to. squecse out atthe edges, 
And ‘nail ip piace. Scrape of the squeezed-out 

ie ‘and, ifm stained or a natural Anish te to 

‘applied, carefully clean with m damp cloth, at 
She" glue itself will’ stain and" also" will prevent 
other stains from penetrating. Since gIURK pre= 
Shades joint movement, expatsion gaps Totst be 
Drovided at openings, cellings, Moors, ‘and If bor: 
Hite ‘at. corners. 

‘To apply moldings to a joint, nail the plywood 


wand hide the nalinends ‘with a Tabbeted 
Tiolding alled over ‘the lap. > 
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SHRINKING A HALF DOLLAR so it will 
slip through a hole the size of a nickel isn't 
much of a stunt in theory nowadays. It can 
be done physically as well! Cut a hole in 
paper and let your friends try first. They 
will give up soon enough, and when they do, 
show them how. Crease the paper through 
the center of the hole, fold it, and then work 
the crease inward and upward, as indicated 
* in the photo below. This stretches the hole 
{so the half dollar will fall through. 


FIRE CARRIED IN YOUR HANDS will as- 
tonish guests at dinner. When they are tak- 
ing their seats light one candle in the or- 
dinary way; but then let the match go out, 
and discard it with a remark that you don't 
need a match anyway. Cup your hands, 
hold them over the candle flame, pick up a 
light from it, and carry it ostentatiously to 
the remaining candle or candles. 


Sound hard? It won't require superhu- 
man powers if you have a headless wooden 
match stem concealed between the two mid- 
dle fingers of one hand! To extinguish it 
eventually, blow as if to cool your hands. 


KINGS ARE CLUBBY, even those of spades, 
hearts, and diamonds. Distributed in a deck 
of cards, they turn up together—if you do 
the necessary stacking! 

Exhibit four kings fanwise; then put them 
on top of the deck, take up the top card, 
show it to be a king, place it on the bottom 
of the deck, and take off the next two one 
at a time and insert them anywhere in the 
pack. Now, have someone cut the deck and 
then look through it. All four kings will be 
together again! 

Here's why. Behind the second king right 
at the start are secreted two other court 
cards. They won't show if you hold the fan 
carefully when exhibiting it. 


CHECKERS SWAP COLORS in this trick 
which, however, you can't work against an 
opponent during a game. Stack six or eight 
in two piles, one red and the other black, 
and then cover them with rolled tubes of 
paper twisted at one end into a handle. 

Shuffle the piles, lifting them occasionally 
So no one can miss seeing the exposed bot- 
tom checker. Then set them down and ask 
someone to tell the color of each pile. If he 
has been observant, he will be wrong! For 
the bottom checkers will fool him. The un- 
derside of the black is painted red, that of 
the red painted black. 
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WOODEN SLEEVE. 
VOINS ENDS (34213) 


SPONGE RUBBER 
BALL (24°14. 
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Whip Makes Blocks Fly in Lively Lawn Game 


By MYRON FLEISHMAN 


‘OU have played games with balls, bats, 
rackets, darts, and marbles, but the 
chances are you have never played one with 
a whip. This is a real action game for both 
grown-ups and youngsters—the latter not 
necessarily on the receiving end. 
Drive the four pins into the lawn to form 
a 24” square with the clothesline taut about 
1” off the ground. Then place the four 
blocks in the center with their numbered 
sides down—you can tell their value by the 
color, which should be different for each. 
Each player takes a turn, standing off 
from the square and whipping down at the 
blocks in an effort to turn them over. They 
will fly high if hit near an edge. If they 
stay in the square when turned over, the 
numbers count double; if they flip outside, 
just face value counts—but only if they 
jand numbered side up. Any block can be 
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whipped repeatedly as long as it stays in 
the square, but once it lands outside it can't 
be touched again and won't count if the 
numbered face is down. 

Bevel the edges of the blocks as shown in 
the drawing so they will be easier to turn 
over. Use an 8’ clothesline for the square 
and join its ends by gluing them into a 
wood sleeve and pinning with brads. The 
length of the whip may be that most suit- 
able to the players. Glue and pin one end 
of a length of clothesline into a 21%” deep 
hole in the end of the handle; then thread 
the other end through the hole in the rubber 
ball and knot it. 

The game is strictly one for outdoors. 
Even if you could arrange a square for a 
floor, the blocks would fly too high for com- 
fort. They will also fly uncomfortably high 
if you play on hard ground. 
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Seven Steps to a Handmade 


KNICKKNACK SHELF 


By Charles and Bertram Brownold 


‘THIS ornamental shelf, ideal for displaying small decora- 
tive objects, may be made with the simplest hand tools. As 
the photos show, not even a workbench or vise need be 
used, since a kitchen table and a C-clamp jig serve as satis- 
factory substitutes. The simplicity of construction makes 
this a pleasant one-evening project for those without access 
| to regular shop facilities. 

1 No screws show on the completed shelf, which is held to 
{ the wall by means of four screws, their heads covered as 
shown at the left by ornamental upholsterer's nails. The 
stock, %" or %" thick, should be capable of a fine finish. 


clomped to the table for 
holds a port os its outer 
edge is sanded round with o strip 
of sandpaper reinforced with tape. 


Make cordboard patterns; then 
‘orrange the layout for minimum 
waste, 


ally if fine wood 
|. Watch grain direc 


Drill for @ 3/16" or 4" dowel Then drill the shelves for dowels Drill the two vertical members and 
exactly 2%" from the back on the underside 2%" from each countersink the holes in the back, 
of the bracket, as indicated by notch and 3” from each side edge. glue dowels into the brackets and 
the dotted line in the drawing. Tape the bit for a '4" depth gauge. shelves, ond assemble with screws. 


Shellac thinned with olcohol is o 


geod fish for mahogany ond other 
coats, 


+ woods. Apply thr 
ofter each with 
hen pol 
Use ‘paint or stain on soft woods. 


WOODEN-SOLDIER BEDSIDE LAMP 
IS QUICK TURNING PROJECT 


BRIGHTLY decked in red, white, blue, and yellow, 
this toy-soldier lamp will be a delight in any child’s 
room. The soldier is turned from hardwood, and the 
hole for the cord is bored from both ends to meet at 
the middle. Cement into the top end a pipe nipple on 
which to screw the lamp socket. Turn the base, bore 
it to receive the lower end of the soldier, and cut a 
channel in the bottom for the cord. 

Eyes, nose, and buttons may be upholsterer’s 
nails driven in or rivets cemented into small, drilled 
holes. File the nose to a triangle. 

Apply three coats of a good grade of white enamel 
to the base, sanding between coats, and enamel the 
figure in the colors indicated. If the buttons are left 
brass, clear lacquer will prevent tarnish. 

‘Any appropriate shade may be used with the 
lamp, or a plain one may be purchased and deco- 
rated with a suitable decal—CHARLES H. HARDY, 


for Pot of Trailing Vines 


For some years I have been trimming the 
branches off our discarded Christmas trees 
and saving the trunks, mainly because I 
don’t like to throw away wood. One day I 
made a tepee of three of them for our boys, 
but it proved a bit small for comfort. The 
tripod was so inviting, though, that I hung 
a flowerpot from it—one with trailing vines. 

Where the upper ends of the trees cross, 
tie them together with cord or wire; force 
the lower ends into the ground. 

Any straight, sturdy limbs will do. If you 
have no vines, try planting a sweet potato 
im the pot.—R. H. DIRCKX. 
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VICTORIAN CHEST GETS A 


ra = = some have other doodads. Most are 

sat rickety, cracked, and covered with 

4 layer on layer of dark-brown var- 

nish. Handles and knobs are brass, 
and keyholes are often marred. 

Yet you can make a neat, beauti- 
ful chest out of almost any of these 
old castoffs. How it's done is shown 
in detail in the drawings below. Or, 
if you prefer new wood, you can ust 
the same plans for building a similar 
chest from scratch. 

The chest shown at left in a din- 
ing-room setting was once a dilapi- 
dated washstand. All its trimmings 
were first removed, and the paint 
was taken off down to bare wood. 
‘The top was badly scarred, so it, too, 
was removed, but some of its boards 

Exwathstand serves handsomely in @ dining room. were salvaged, sawed to size, and 
used underside out for the new base 

ECONDHAND furniture stores used to hiding the commonplace legs. Sometimes 

be filled with Victorian washstands, a top can be turned over and reused as the 
chests, and bureaus, and they probably still top of the chest. : 
are. Soine of these pieces have side towel Next, the inside of the chest was in- 
racks, some have adjustable mirrors, and spected, and new runners, drawer guides, 


scien 
prunes, es, 
auresenita 


ADD BLOCKS 
ABOVE BLASTERS 


KEYHOLE PLATE 
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NEW FACE 


and stops were provided where necessary, 
all contact edges being rounded for smoother 
sliding. Drawers were squared up and 
tightened, and the chest itself reglued under 
clamps, special attention being paid to 
cracks and weak joints. A very rickety, 
sagging chest can gain added strength from 
center strips running from the drawer rails 
to the back. These also keep the drawers 
from dropping downward when open. 
The old keyholes were sawed out, and 
new rectangular key plates were made of 
bird's-eye maple, which provided a pleasing 
contrast with the walnut of the chest. Some 


Raised-Panel Construction Adapted for a Large Wall Space 


By NORBERT ENGELS 


of this same maple was turned into knobs. 

Walnut blocks were sawed from scrap 
from the old top and glued at the tops of 
the front stiles above a pair of walnut 
pilasters. Both pilasters can be made as 
one turning by gluing the stock together 
with a piece of paper sandwiched between. 

A beautiful burled-walnut circular table 
top was picked up for 25 cents at a second- 
hand shop, and a new chest top was sawed 
from half of it. An overhang was left at 
the back to compensate for the room-base- 
board molding, and a 4" by \" plate 
groove was sawed 114” from the back edge. 


‘ge! Quarter nono 
wotoima 


composition 
70 WOOD, 

CROSS BRACES AS auQuiRED 

NOT MORE THAN ISOC, 


‘Where there is an oversize space, such as 
over a fireplace, in a wall to be paneled, 
framework built like that shown above will 
be found advantageous. With the frame 
carefully mitered and glued as indicated 


Small Square Bathroom Tiles 


Form Initials in Ce 


MONOGRAMS and 
other designs can be 
set in cement projects 
readily with small 
tiles before the 
ment has dried. Small 
square tiles are easier 
to fit together into a 
design than the oc- 
tagonal type. Use 
them either in white 
or in one or more 
colors, The designs 
will be as permanent 
as the project itself 
and will not fade or 
lose color. — W. A. G. 
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in the drawing, shrinkage will be reduced to 
a minimum. The panel is glued to the wood 
of the frame and the frame is then held 
on the wall by means of quarter-round 
molding.—HENRY R, DIAMOND. 


Plate Rail on Kitchen Window 


For an unusual decorative effect, try nail- 
ing a 6” wide cornice board to the top of 
kitchen or dinette windows and insert cup 
hooks. A valance and half curtains will 
admit light for showing off colorful pieces 
of china.—N. E. 
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KEEPING THE HOME 


best protection with least 
when they are kept airtight. 


Use strips with o rubberlued bi 


COAT-HANGER 
WIRE 


@ “ Mason jars submerged \ 


in boiling water some- 


BLOCK CUT FROM times are hard to pick 

~ ‘SOFT WOOD up without risking scald. 

is tool helps you to 

Modium-heoled rubbers can be used on flat-heeled remove the jars safely. 


shoes if you partly fill the overshoe heels with Bend a diece of coat- 

ieee cut Sco sett wood, several layers may be konnet ore Fe 9 soreg 
lued together if necessary. Shape the wood with ples ve guide legs 

5 opine saw and sandpaper all of the edges. _ will catch under the lip. MASON JAR 


Flabby brooms 
hon th 


mm pots, use a ball- Should 
and a block to draw you have to reorder, all the tles are pul 
her or both sides. required data will be available. band cut from on 
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SCREENING WIRED TO 
ORNAMENTAL FENCING 


it A 
UGE RBTSIRESEET 


Fireplace screens may still be hard to get, 
but o satisfactory substitute con be made 
by wiring common window ser 

section of ornamental wire fe 1g. Bend 
the fence as shown, and it will stond up. 


Chimneys that project inside a room consume a fair amount 
12 good deal more. If your house has one 
awkward stretches of wall s 
If, on days when you don't know your own up and put 
strength ble to spill drawers screw the shelves between two uprights as shown. For 
out on ti ‘you may alio need stagg betwi 
. Locate a beam in the wall and fasten a cross 
brace to if with lag bolts to keep the case from tipping. 


Plostic caps from empty tubes and After cleaning rubberized canvas Worn-out phonograph needles 
jors may be used os drower pulls. gloves, spread powdered chalk hold picture backs securely in 
Fill the cap with plastic comp on them. This absorbs the fluid their frames. Having no heads, 
tion wood and embed a screw i residue and protects the rubber. they lie flat against the back. 


SET ScREW 
IN PLASTIC 
COMPOSITION Woo! 
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HAULING OUT YOUR BOAT 


Dry-Land Sailing Will Bring Small Craft to a Snug Winter 
Harbor Ashore—But It's a Job for Mind As Well As Muscle. 


By ELON JESSUP 


'VEN a heavy 50’ cruiser can be hauled 

up on land and rolled down the street 

to her winter berth. Smaller boats are 
correspondingly easier to handle, some be- 
ing light enough to be lifted bodily. But as 
for heavy boats, you can take them almost 
anywhere on planks and rollers, over sea 
walls and around street corners. 

Whatever the size of the boat and the 
method of hauling, it's a job for the head 
as well as the hands. And the first rule is, 
whether you roll your boat or lift her, to 
cut down on weight. This seems obvious 
enough, but it is strangely overlooked some- 
times. You become accustomed to excess 
weight while affoat, for there, as in the case 
of ballast, it can even work to your ad- 
vantage. But after a boat has left the water, 
this same weight can badly strain the craft 
and is unnecessarily hard on the crew of 
haulers. 

An 18’ Cape Cod knockabout normally 
carries 300 Ib. of removable ballast. Devoid 
of this, the boat will weigh about 800 Ib., 
and the owner, helped by a few willing 
hands, can pick her up and walk with her 
up the beach. But he and the same crew 
would strain and sweat and perhaps find 


170 


the task impossible with 300 Ib. of ballast 
still aboard. 

And this represents only one item. Water 
left in the bilge may be considerable, but so 
thinly distributed over a large area that it 
doesn't seem to amount to much, Actually 
only a dozen gallons weigh around 100 Ib. 
Nothing more need be said about the ad- 
visability of pumping out a boat thoroughly 
before beginning to haul. 

Carry the reduction of weight as far as 
practicable, even to such light articles as 
floor boards and bedding. Added together, 
they all amount to appreciable weight. The 
mast of a sailboat can be unstepped and the 
rigging disengaged. When there's an in- 
board installation, there are marked ad- 
vantages on two counts in hoisting out the 
motor. Not only does it simplify your haul- 
ing problem, but it is better for both the 
boat and the engine to be separated during 
the winter. And what is more, an engine 
can be easily worked on if it is kept in 
the shop. 

The ideal method of hauling out a boat 
too heavy for lifting by hand is admittedly 
the boat-yard marine railway. Probably 
for the majority of boats none is available, 
or if one is, you may wish to save the ex- 
pense. In any event, you will still have to 
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Boats of almost any size can be handled ashore. The one at left above rests in a cradle as it is pushed 
on rollers. Being on hard ground, it requires no plank track such as that used for the larger craft on 
the facing page. At right a boat damaged by storm is 


wall for hauling to the owner's back yard, where it 


get the craft from the end of the railway 
to her winter destination. The logical way 
is with planks and rollers. 

Obviously this won't be necessary for 50 
or 100-Ib. craft such as car-top boats and 
canoes. For considerably heavier boats, 
when there are willing hands about to help, 
it also may be easier to lift than to scout 
the waterfront for planks and rollers. One 
of the best ways of lifting a boat that re- 
quires the brawn of four or more men is to 
get two or three stout timbers athwartship 


1g shoved on planks and rollers up over a sea 
undergo repairs before being stored for winter. 


under the hull. Then put one or two men 
at the end of each timber. 

As a rule, planks and rollers are easier 
on the haulers and on the boat as well. Half 
a dozen wide planks and three rollers may 
be sufficient equipment. Rollers should be 
3” or so in diameter, for anything smaller 
won't roll so well. Wood is generally most 
satisfactory because the weight of piping 
makes it awkward to handle if you have to 
get a kicked-out roller forward in a hurry. 
Cast-iron piping is used to some extent, 


One of the rollers is adjusted at left between a cradle and plank track. Onl 
for the heaviest job. Note how simple a bracing amidships over the 
ore cut to taper upward, as shown at 

jiameter wood rollers ore best. A 


forward ends of the crad 
roller. Pipe is used here, but 3 


And he 


is the way the prof 


jonals do the job with regular marine-railway 
a detachable cradle is lashed to the permanent yard cradle that runs on wi 


three rollers are needed 
igo holds the boat upright. The 
ht, +0 they will ride easily onto a 
‘outing line is fast to the cradle, 


quipment. At left below, 
Is and a steol track. The 


rollers between the two cradles are on a plank track and serve for hauling the boat on after it reaches 
the end of the steel rails. At right, the two lashed cradles are sunk and the boat is floated on them. 


At the end of the marine railway (left), the cradle lashings are releose: 


track, and the boo 


plonks are laid to extend the 


hauled to level ground. Hard shoving, os at right, is needed to keep her course 


straight. An indirect pull by means of the block attached fo a ring and chain sunk in concrete provides 


leverage for hauling up the 


but it isn't very reliable. Steel is much 
better, especially for a heavy boat, and 
wrought iron is next. 

Six planks are about the average number 
required for the track: You may be able 
to get by with four if you have to, but that 
is the minimum; or you may not need a 
track at all if you can roll all the way on 
a hard, uniformly smooth road as a founda- 
tion, 

String the planks out end to end in two 
parallel rows just close enough together for 
the rollers to extend a few inches at both 
sides. If the ground is soft and soggy, shove 
a flat rock under each joint where two ends 
meet. This will keep an end from sinking 
under the moving weight of the boat. Even 
though your track is made of only six 
planks, it will actually be unending. You 
keep picking up the two planks left astern 
to lay new track ahead. 

One more item of rolling gear is a cradle— 
unnecessary for flat-bottom boats and some 
others under which you can merely shove 
the rollers and let the boat ride on her own 
bottom. Where a cradle is obviously ad- 
visable or there is any doubt, an easily 
assembled skid of two long timbers and 
some shorter crosspieces will serve. Its 
size will depend upon the boat. The front 
ends should be tapered upward so they 
will ride easily onto the rollers. 

You may have seen a boat lying on her 
side while being hauled in such a cradle. 


With the hauling line attached to the front of a car or truck, o 
level ground. B: 
ict pull on the Ii 


how the boot is tracking os she is pulled o 
se gear. Once o boat is on the level, 


line. For an amateur job, @ tree or sturdy post might anchor the block. 


This is sometimes easier than cradling the 
boat upright, but it puts a strain on the 
boat structure and should be avoided as a 
rule. It doesn't take much more bracing to 
hold a boat firmly upright. The photo at 
the right below and some of those on the 
facing page indicate the kind of bracing, 
including planks against the bilge, that will 
serve. Take care to have the bearing surface 
widely distributed and don’t let the braces 
pinch the hull planking too tightly. 

If you live on tidal water, you will find it 
convenient to get your planks down and the 
cradle in place just below the high-water 
mark while the tide is still out. Then wait 
for high tide for the actual hauling oper: 
tions. Under other conditions, you will have 
to get the gear together and actually sub- 
merge it. 

Planks and cradle will float unless an- 
chored on the bottom. Wading with two or 
three helpers you can usually hold them 
with your feet. Rocks and other weights 
may be piled on, but in this case it is best 
to have a crosspiece nailed at the ends of 
the track to take the rocks so they won't 
interfere with the rollers. Float the boat 
over the cradle, and push or pull both to- 
gether over the track and rollers. 

‘You may be able to roll your boat across 
level ground by hand, but you'll probably 
need extra power to get her up the initial 
slope from the water. Here is where your 
car, or a truck if one is available, comes in. 


ot left, the dr 
mits use of the powerful 
ssary to keep her 


rolling, ond the block is no longer needed. Note the construction of the cradle in the photo at right. 


Some knack is required in handling the rollers. The boat is kept moving on the track without stopping, 
‘ond the three rollers are also constantly on the qo. As one is kicked out astern from under the cradle, 
as at left abo) ed up quickly and rushed ahead whe shoved under the front end of the 
cradle. Planks are kept on the move, too, those left behind being rushed forward for laying new track. 


Most of the travel will be straight chead, but a boat can be made to turn corners with compara 
All that is is to lay the track in the desi direction and to change the angle of the rollers, os 

A top on the end of a roller with a maul will be sufficient most of the time, but for a 
jeavy os the one shown some leverage is also needed. At right, the boat on the home stretch. 


Make your line fast to the front, and back 
the car away. Be sure to stand clear. 

For the rest, it's chiefly a matter of how 
you handle the rollers. A’ certain amount of 
knack is required. By shifting the angles 
slightly you can head the boat in any direc- 
tion, Turning a corner isn't at all difficult. 
If you wished, you could even turn the boat 
around in a complete circle. When a turn is 
to be made, lay the planks ahead in the de- 
sired direction, and then angle the rollers. 

Usually rolling a boat is a simple matter 


MAST MADE OF CHANNEL-MOLDED 


‘This new plywood shape, soon to be 
available to the public, can be built up as 
shown at right with strong waterproof 
glue. Make a long taper on the channel 
edges first with the circular saw. Glue in 
solid spruce blocks at the bottom and 
where the jib stay and halyard sheave will 
come.—WILLIAM F. CROSBY. 
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of straight-ahead travel. Properly operated, 
she can be kept on the move without stop- 
ping. This keeps the three rollers also 
always on the move. As one is left behind, 
it is picked up and rushed forward again, 

When it comes to turning a corner, it's 
best to dispense with one roller and to snake 
around on only two. Take special pains to 
keep the boat and gear under control while 
doing this, for when one roller is tempo- 
rarily kicked out astern, there'll only be 
one left under the boat. 


PLYWOOD 


LONG TAPERED 
SON TO GIVE 
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Sets of rough castings enable the home 
mechanic to build well-designed, useful proj- 
ects at moderate cost. But the beginner, con- 
fronted for the first time with unfinished 
metal and a more or less complicated blue- 
print, may scarcely know how to tackle the 
job. On this and the following pages, C. W. 
Woodson shows step by step how to machine 
the parts of a midget air compressor. The 
photographs along with their captions are a 
case history of the job. 


By C. W. WOODSON 


‘HIS midget air compressor is distin- 

guished both by its clean appearance and 
by its technically sound design. When 
hooked up to a 1/6 or %;-hp. motor, the 
pump will give a theoretical displacement 
of about 1,600 cu. in. at 1,000 rp.m. for 
Pressures up to 60 Ib.—sufficient for the 
average small shop. 

The 1%" bore places the pump in the 
model class or the small-compressor group; 
but it is a very practical working model, 
and its sturdy construction and splash oil 
system permit it to be run for hours on end 
when occasion demands. Air is admitted to 
the cylinder through ports in the cylinder 
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ry of a Set of Castings eee 


MACHINING 


oe 


Cost ports like these moke up the air compressor 
at left. They come unfinished, small enough to be 
worked in a 9 lathe: yet the finished pump is 
big enough to be put to real use in the workshop. 


walls and forced through the discharge 
valve in the cylinder head at high enough 
pressures to run a small engine, operate an 
airbrush or paint sprayer, clean chips from 
machine work, and accomplish other similar 
jobs. 

Best results are obtained when a storage 
tank is used. This may be a regular hot- 
water tank of about 10-gal. capacity. A 
pressure gauge should be installed on it for 
information, but there is little danger of 
getting up too much pressure, for the motor 
will stall or the belt slip before tank pres- 
sures become risky. A pressure switch can 
be used, though it is a fairly complicated 
and expensive device. The pump can be run 
by direct connection, V-belt or, as the photo 
suggests, flat-belt drive. 

Before machining operations are begun, 
the blueprint supplied by the firm making 
the castings should be studied thoroughly. 
The drawing on the facing page is a sec- 
tion from such a blueprint. Then the indi- 
vidual parts of the pump or other project 
should be finished one at a time, accom- 
panied by frequent checking of each part 
against another for accurate fit. 

‘Always make the first roughing cut on a 
cast-iron piece deep enough to get under 
the scale. This saves considerable wear on 
the tool since scale dulls an edge quickly, 
and it assures a uniform depth for the first 
truing cut. 

If the cylinder is bored smoothly it will 
not need lapping. The finish can be made 
almost as smooth as glass with a pointed 
tool having the point stoned slightly round. 
‘Use the finest power feed for the final 
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A SMALL COMPRESSOR 


is the way the job is storted. Chuck the 
main casting with the jaws inside the cronkcose 
then drill and ream the boss to take the 
shaft, face the end smooth, and give it @ bevel, 


cuts, I put a 16-tooth gear on the stud 
and an 80-tooth gear on the feed screw to 
get a longitudinal power-screw feed of 
0021” per revolution. Two cuts like this 
are generally made, the last being a very 
light one with a little cutting oil rubbed 
on the bore, 

The piston will not need lapping since it 
is several thousandths smaller than the bore 
and only the ring comes in contact with the 


Reverse the piece in the chuck, holding it with 

the three jaws tightened up on the boss, face the 
‘opening, and bore it to the dimer 

given in tho blueprint supplied with the co: 


wall. Both the ring and cylinder wall wear 
in bright and smooth, and after that little 
wear will show for a long time. 

Drilling for the piston pin can be accom- 
plished accurately in the lathe with the pis- 
ton supported by the crotch center. Or, if 
care is taken, it can be drilled from both 
sides in the drill press. Drill slightly un- 
dersize and ream to the correct diameter. 

[Turn the page.) 
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Chuck the cylinder as above, supporting the base 
with the toilstock, and machine the bottom of the 
foot smooth at right angles to the vertical, thus 
ing @ firm footing for faceplate mounting. 


Use the four-jaw chuck for the 
cylinder head, holding it by its 
top, turn it to proper diameter, 
‘and then face the bottom smooth. 


Face the inside of the crankcase 
cover, turn the shoulder to snap 
fit, reverse, face the o 
turn the edge, set in place, and 
drill and tap for six 6-32 screws. 


discharge valve is 


Reverse in the threejaw chuck, 
face on top, drill a 5/64” hole 
through, open 11/32” to 
the bottom, and tap for a valve. 


Not, included os a costing, the 
bros herogon rod, deiled, ond 


Adjust the work carefully on the faceplate to run 
true, take © roughing cut, check again, and toke 
finishing cuts, the lost with o fine feed and the 
tool slightly rounded to make lapping unnecessary. 


Put a hole through the head into 
ir ith a No. 29 drill 
A" of 


Bele forthe all cop Is 
os below, and tapped for a ‘a 
angle fitting that holds the cup. 
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Drill and tap o crankpin hole in the drill press, 
Moke up a crankshaft from ‘%” bar stock t 
to 'A” at one end, chamfer the ends, press it into 
the crank, and drill for two anchor pins, as above. 


Face the piston bottom first, reverse it with the 
chuck j foce the top, and turn it to 
snug sh in the cylinder; then groove it 
for a piston ring. Purchate a standard-size ring. 


Aft 


@ trial os 


bly to check for fit, you will 


be ready for finishing the final port, the driving 
pulley. Mounted in the thr chuck, it can be 
faced on both sides and then drilled ond reamed, 


as below, to take the small end of the crankshaft. 
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tay out ond drill carefully for the piston pin, o 

e of 44” rod turned to length and chamfered. 
Beil and reom the connecting rod, face the bout 
to width, and then turn ond thread the crankpin, 


Mount the pulley on a mandrel and turn smooth to 
then drill and tap in an angle vise for 
tscrew. With the various parts assembled and 
plenty of cil in the crankcase and cup, the pum 
is hooked up to @ suitable motor and put to work. 


ty 


MICROMETER DRILL CONTROL is possible 
with a homemade micrometer nut used 
as a stop on the threaded drill-press rod 
that carries the ordinary stop nuts. The 
micrometer nut permits regulation of the 
spindle for-holes of selected depth. When 
the drill press is used for vertical milling, 
it controls up-and-down movement of the 
cutter to small fractions of an inch. 

From soft steel or brass make a disk %” 
thick, with as large a diameter as clearance 
permits. Drill and thread it to fit the drill- 
press rod, and then, with the rod or a simi- 
lar bolt as a mandrel, true it in the lathe, 
turn two thirds of the face to slightly small- 
er diameter, and lightly knurl the remain- 
der. Hard-solder a hexagon nut to the face 
away from the knurling, using the mandrel 
for aligning the threads. 

Calibrate the micrometer nut on the 
smooth part of the round piece. This may 
be done on the drill press itself with a mill- 
ing-machine indexing attachment and a fly 
cutter, or it can be done in a lathe that has 
an indexing attachment, the marks being 
cut with a fine-pointed tool mounted in the 
tool post. The number of calibration marks 
depends on the pitch of the thread and the 
accuracy desired. Since the nut shown had 
16 threads to the inch and moves 1/16” with 
each full turn, eight equally spaced marks 
on the circumference indicate 1/128” move- 
ment each. Alternate marks are numbered 
1 to 4 to make 64ths easy to read. 

Use one of the knurled lock nuts that 
come with the drill press for locking the 
micrometer nut. Hard-solder a hexagon nut 


CONICAL PATTERNS 


Fig. / Fig. 2 
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STANDARD, 
wex nut 


eraouarions SOLDER 


to it for use with a wrench. A small brass 
hinge bolted to the drill-press body provides 
an index line and can be swung out of the 
way when not in use. 

For either drilling or vertical milling, 
lower the spindle until the tool touches. Run 
the micrometer nut down as far as it will 
go, and then back it up the desired number 
of turns and lock it —W.E.B. 


[SHOP METHODS] 


Erequentiy necessary to, lay out a pattern for 
‘TRutrum "to be: constructed ot “sheet metal 
‘ther Ant matert 
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Hecessary” to give the required circumference. "Prom 
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SOFT VISE-JAW GUARDS for holding threaded, 
odd-shaped, or highly polished parts can be made 
for bench or drill-press vises as shown at right and 
in the drawings below. Held in position by the guide 
rod, sliding beam, or vise bed, they are simply 
dropped into place, require no adjustment of straps 
or other attaching devices, and can’t fall off. 

Make the top edges of the guards come as near 
the working edges of the vise jaws as possible. Ex- 
perimenting may be necessary for a good fit. It is 
wise to make a permanent metal pattern for each 
vise in the shop and to cut from it several pairs of 
guards of plywood, composition board, sheet lead, 
and copper. With these always handy, there will be 
less temptation to use makeshifts or no guards at all 
on work that might be damaged.—WILL THOMAS. 


Type 
Drill-Press Vite 


QUICK BORING ADJUSTMENTS for open- 
ing out the diameter of a hole in work 
mounted on the cross slide of the lathe can 
be made with a boring bar like that shown 
below. The cutting edge is advanced for 
each cut by turning the bar in the split 
holder slightly away from the center of the 


SMALL SCREWS CAN BE HELD and put in 
place with a split screwdriver made by 
grinding flat the points of a discarded draw- 
ing pen. The flattened ends are inserted in 
the screwhead slot and the nut loosened to 
expand the prongs.—SIDNEY POTT. 


CHUCKS WON'T DROP on the lathe bed 
when being put on or taken off if the push 
rod is inserted first through the spindle and 
left projecting about 6". A chuck falling 
off the spindle will still be held safely by 
means of the rod—E. E. JAMISON. 
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hole. Small changes in the cutting-edge 
angle do not affect the quality of work. 

‘The holder is a short length of 1” diame- 
ter cold-rolled steel drilled off center with 
a hole the exact diameter of the boring bar. 
It is slotted with a hacksaw to permit 
clamping.—C.W.W. 
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PICTURES BY PACKAGED LIGHT 


Want to take a photo of a black cat crouched in a coalbin at midnight? 


Flash photography will do it—and many other things. Here are some 


facts from a camera authority to help you get better pictures in a flash. 


By KENNETH S. JOHNSON 


HERE is an old schoolboy gag about 

drawing a picture of a black cat at mid- 
night. The drawing consists simply of a 
sheet of paper rubbed with a pencil until 
nothing but blackness shows. Actually, with 
@ camera equipped for synchronized flash, 
you can take a photo of a black cat at mid- 
night, and get a good picture to boot. You 
can make it a good stop-action shot of the 
pitch-hued feline as she darts across the 
coalbin. 

‘The sunlight brilliance of the flash lamp 
is perhaps best known in high-speed ex- 
posures of indoor sporting events. It is 
equally important for taking lifelike por- 
traits and for better pictures of a wide 
variety of camera subjects. Flash also pro- 
vides a completely self-contained and easily 
carried source of illumination that makes 
the photographer independent of power 
Mines, bulky floodlights, and cumbersome 
light stands, 

‘Two general types of flash synchronizers, 
mechanical and electromagnetic, have found 


FAIR. Flot lightin: 
and dense edge 
the 


BETTER. Improved 


by use of @ short ex- 


wide acceptance among amateur and pro- 
fessional photographers. The mechanical 
type uses electric current from batteries 
solely for the purpose of firing the lamp, 
the shutter being actuated manually by a 
release plunger, which is an integral part 
of the synchronizing switch. In the electro- 
magnetic flash gun, battery current not only 
fires the lamp but operates a magnetic or 
solenoid device that trips the shutter. 
Correct synchronization of mechanical 
flash guns is usually achieved by adjusting 
the distance the plunger must travel before 
making contact with the lever actuating the 
shutter. Instructions for the Kalart flash 
gun, for instance, recommend adjustment 
of the plunger until it is just long enough 
to trip the shutter at its highest speed. This 
synchronizes for all shutter speeds. The 
method of synchronizing electromagnetic 
guns depends on the make, In general a 


thumbscrew or setscrew is turned to vary 
the air gap in the magnetic circuit of the 
solenoid. 

Trouble-free service can be expected from 
a good synchronizer, but like any other pre- 


‘Photos courtesy Wabash Photolomp Corp. 


BEST. The same po- 
ition of the lamp as 


shadows mark tension cord, the jin center photo. But 
picture when the flash now face shadows are 
flash lamp is in this greater modeling to made less strong by 
position,- offen used features ond elimi- means of a card- 
in news photos. nates edge shadow. board — reflector. 
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Typical multiflash equipment. A I5' cord connects the secondary 


cision instrument, it should be checked oc- 
casionally for accuracy. One reliable test 
requiring no special equipment is to watch 
through the front of the camera lens for 
the flash of a lamp placed behind the open 
camera back. If a bright flash can be seen 
through the lens when the synchronizer 
button is pressed, then synchronization may 
be considered satisfactory. If not, adjust- 
ment is necessary. 

Excellent flash pictures are possible with- 
out a synchronizer by the method known as 
“open flash.” The camera is set on a tripod 
or other support to prevent jarring, the 
shutter opened on “bulb,” the lamp flashed, 
and the shutter closed again. As a rule, home 
lights may be left burning since they are not 
bright enough to affect the negative during 
the short time the lens is open. Stop-action 
pictures can be made with a quick-burning 
lamp such as the General Electric SM or the 
Wabash SF. These lamps flash for only 
about 1/200 second, and results are similar 
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jector to the synchronizer battery. 


to 1/200-second shots with synchronized 
flash. 

Aside from its speed and convenience, 
flash is not essentially different from photo- 
flood illumination. If the flash lamp is used 
at the camera, the lighting will be approxi- 
mately the same as that of a photoflood 
lamp in the same position. Shadows are 
thrown away from the camera and slightly 
to one side. This is a flat type of lighting, 
not ideal under all circumstances, but wide- 
ly and profitably used in sports work, for 
taking young children at play indoors, and 
for other kinds of high-speed photography 
where a well-exposed stop-action picture is 
more important than beautiful lighting ef- 
fects. It is the simplest of all lighting ar- 
rangements and practically guarantees a 
picture every time. 

With a 3° extension cord connecting the 
lamp to the synchronizing unit on the cam- 
era, the light may be directed from above 
or from one side of the camera to produce 
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Even in strong sunlight, a 
flash lamp is useful. For 
the photo at left, a flash 
je the camera filled in 


FLASH BY THE CLOCK 
guide to good lightin 
‘olways at 6 o'clock, the subject 


jl. In'general the main lamp 
creas A or B or at the comera. 
A fill.in lamp for a main lamp in A may 
be somewhere in 8, or in A for a lamp 
in B. Use back light from D or F on a 

gonal from the main lamp, anywhere 
in E for a lamp at C. A main lamp near 
3 or 9 o'clock is for special effects. 


Photo courtesy General Electric. 


an interesting interplay of high lights and 
shadows. As with photoflood lamps, a sub- 
sidiary reflecting unit or lamp may also be 
employed to fill in and lighten dark shadows 
that too frequently produce harsh, unat- 
tractive contrasts. 

If your portrait subjects "freeze up” and 
look ‘grim when asked to hold a pose for 
half a second or so, or if they squint or 
frown under the heat and glare of photo- 
floods, try photographing them at 1/200 
second or faster with synchronized flash. 
‘They will appreciate your thoughtfulness 
and compliment you on your photographic 
skill—particularly when ‘they see the nat- 
ural, lifelike quality of the finished print. 

A basic lighting arrangement for high- 
speed portraiture consists of one lamp on a 
3’ extension cord and a subsidiary reflector. 
Numerous refinements are possible when 
two lamps are used, The second lamp, which 
may be connected with the synchronizer by 
a 15’ cord, can be used for lighting back- 
ground areas that might otherwise be un- 
derexposed, for filling in shadows or wash- 
ing them out, for back-lighting, or for any 
of a variety of other purposes. The exten- 
sion lamp reflector should be equipped with 
a rubber-covered spring clamp so it can be 
attached to any convenient support. 
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The position of the second lamp depends, 
of course, on the subject and the desired 
effect. For lighting the background, it may 
be at one side or possibly behind the sub- 
ject; used as a back light, it frequently 
illuminates the subject from the side and 
rear. 

‘The face of a clock serves as a handy, 
easily remembered lighting map. If you 
consider the camera permanently fixed at 6 
o'clock and the subject situated in the cen- 
ter of the dial, any position between 4 and 
8 o'clock is suitable for a front, main-light 
flash lamp and any between 10 and 2 for a 
back light. Usually it is best to have front 
and back lights on opposite sides of the 
6-12 axis. Positions near 3 and 9 o'clock 
produce heavy shadows and are generally 
more suitable for special effects than for 
the ordinary portrait. 

Guide numbers supplied by the lamp 
manufacturers provide an accurate, de- 
pendable means of obtaining correct ex- 
posure. Each is based on the use of a defi- 
nite lamp, film, and shutter-speed combina- 
tion. The missing factor, the lens aperture, 
is calculated by dividing the guide number 
by the distance between the lamp and sub- 
ject. For example, the guide number for 
the Wabash No. 40 flash lamp used with 
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Two flash lamps were used 
for the child portrait at 
Fight, one os a main light 
at about 7 o'clock and the 
other beside the camera as 
a fillin for the shadows. 


SYNCHRONIZED FLASH jis based 
on the perfect co-ordination of shutter 
movement and flash-lamp operation. As 
shown by the curve below, o lamp begins 
to burn 5/1000 second after current is 
applied, reaches peck brilliance ot the 
moment o properly synchronized shutter 
to full position, and burns out 
conds later. When o shutter 
opens either before or after the peak, 
underexposure or no exposure may result. 


Photo courtesy Wobash Photolomp Corp. 


Supreme film at 1/200 second is 110. Then, 
with the lamp at 10’ from the subject, the 
diaphragm opening would be f/11 (110 
10=11), When a specific diaphragm open- 
ing is necessary for sufficient depth of field, 
the guide number may be divided by the 
aperture to obtain lamp-to-subject distance. 
‘Thus, for an f/16 aperture, the same lamp 
must be about 7’ from the subject (110-16) 
In all cases the exposure depends on the 
distance of the lamp, not the camera, from 
the subject, for the calculation is for the 
amount of light that reaches the subject. 
‘The guide numbers are based rather closely 
on the fundamental physical law governing 
light intensity, which varies inversely with 
the square of the distance. With a lamp 5° 
from the subject, the indicated lens aper- 
ture with this bulb and film is £/22 (110. 
5=22); when the distance is doubled to 10 
the required lens aperture (110+-10=11) is 
f/11, a four-time increase in exposure. 
Reference to this inverse-square law 
greatly simplifies the task of achieving 
lighting balance when two or more flash 
lamps are used. Obviously if two lamps 
of the same light output are placed the same 
distance from a subject, the illumination 
will be uniform and modeling and grada- 
tion will be destroyed. But the secondary 
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lamp at twice the distance of the main light 
will flluminate the subject by only 25 per- 
cent, just enough to lighten the shadows 
without destroying the desired modeling 
effect of the main light. 

Unless both lamps are at the same dis- 
tance and all the light is superimposed on 
the subject, the nearest lamp should be con- 
sidered the main source, and the exposure 
should be computed on the basis of the dis- 
tance from the main light to the subject. 
The subsidiary light or lights may be ig- 
nored. 

This is also true when a flash lamp is 
used out of doors, but in this instance the 
sun is always the main light, and its illu- 
mination alone, determined by meter or any 
other method you have found reliable, need 
be considered. The flash lamp is simply to 
brighten shadows and reduce contrast, and 
it exerts little or no influence on exposure. 

In outdoor photography a flash lamp is 
most often needed when side or back-light- 
ing by brilliant sunshine would otherwise 
produce dark shadows and harsh contrasts. 
It is less necessary when the sun is over- 
cast. Synchro-sunlight photography is most 
successful when the flash lamp fulfills its 
purpose without betraying its presence, and 
the picture appears to have been made by 
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Good lighting effects, for 
photos like those at left 
and below, are as possible 
with flash’ os with bulky 
flood and spot equipment. 


Three flash lomps, one of 
= ©) them for bock light, were 
used for each photo, All 
three were synchronized 


with the camera shutter. 


Photo courtery G. E. 


al To achieve this 
result, accurate lighting balance 
is essential 

If the technical characteris- 
tics of the flash lamp are wu 
stood, you can exercise a 
sensitive control over its effect 
by the choice of shutter speeds 
nd diaphragm openings. It is 
also entirely practical to control 
light intensity, under 
nary conditions, by varying the 
distance of the lamp from the 


subject 

When the lamp must be fixed 
on the camera, a handkerchief 
or other diffusing material will 
reduce its brightness, You can 
determine for yourself the 


of 


usion necessary, 
pends almost entirely 
distance between the 
mp and the subject. 


Well-exposed —stop-action 
pictures are obtained in 
high-speed photography by 
synchronized flash. Ona 
lamp on an extension cord 
was used for that at left. 


Photo courtesy of Kalort Co. 
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Fast-Acting Print Drier of Plywood and Tin 


‘VERY amateur photographer can use a 

means of drying his prints in compact 
space and without undue delay. The drier 
shown above meets these requirements. 
‘Used with a big lamp bulb or a small heater 
element and a 10” by 14” ferrotype plate, it 
will dry a print or set of prints in less than 
10 minutes, and they will slide off of their 
own accord, In an evening of production 
printing, it will practically dry prints as 
fast as they can be made, 

Saw the two sides to shape from thin ply- 
‘wood, line with sheet metal or tin-can stock 
from a 5-gal. can, and drill the 3/16” holes 
for the bail. Cut the sloping sides from 
more sheet metal or tin-can stock, tack 
them to crosspieces, and nail through the 
plywood into the crosspiece ends. Make up 
the bottom also from sheet metal, mount in 
it a porcelain electric socket, and nail it 
in place. The socket should be of the type 
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SHEET METAL, 


having terminals in the bottom so the con- 
necting cord won't be exposed to direct heat. 

‘Make up the lip edge and nail it on, Shape 
the bail from No. 9 fence wire or similar 
wire about %” thick and snap it in place. 
Paint only the outside of the box. 

To use the drier, plug the cord into a 
house outlet, insert one end of the ferrotype 
plate under the lip edge, bend the plate to 
the curved sides, and hold down the other 
end with the bail. Then squeegee one or 
more prints on. The drier does the rest. 

A canvas hold-down isn't necessary for 
the prints, but it can be added if you wish. 
Canvas 10” wide and approximately 17” 
long is required. Tack one end to the lip 
edge. A thin strip of wood inserted in a 
seam sewn in the opposite end will keep the 
canvas spread tightly from side to side. In 
use, the hold-down is stretched over the plate 
and held by the bail—JACK MELLINGER. 


Retoucher's Etching Knife Fashioned from Scrap Tool Steel 


For a sharp knife for retouching prints 
and negatives, anneal a scrap of discarded 
saw blade or similar tool steel and cut off 
a 3/16" by 144" strip. Grind one end at 
about a 45-deg. angle and bevel one side of 
this diagonal to a sharp edge. The bevel 
should be on the side from which you 
naturally work. Drill two rivet holes in the 
opposite end about %” apart. Then harden 
and temper the cutting end. Hone to 
sharpen and leave a wire edge. 

‘The handle may be a length of ”" maple 
dowel. Slot and shape about 1” of one end 
and drill rivet holes to match those in the 
blade. Or it may be easier to drill the 
handle before drilling the blade so the holes 
in the blade can be spotted. Use cut-off 
brads for rivets.—W. E. B. 
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Photo-Charades 
Picture 
Familiar Phrases 


JERE is a new guessing game that 

camera fans can take up as their 
own The pictures illustrate phrases and 
expressions in our everyday language. 
Answerr are given upside down below. 
If you'd like to try your hand at some, 
PoPULAR SCIENCE will pay $5 apiece for 
acceptable photo-charades sent with the 
answers to the Photo-Charades Editor, 
POPULAR SCIENCE MONTHLY, 353 Fourth 
Avenue, New York 10, N.Y. None will 
be returned unless accompanied by a 
self-addressed, stamped envelope. 


“Boy & ays Suydaaig “ 
“eniq ey} Wry YJoq B OHI * 
sygom say ut dn paddesm Irv * 


“Sop & sv HIS * 


“wou Sq v Suna * 
SuaMSNV 


186 POPULAR SCIENCE 


PHOLO IDEAS 


WINDOW SHADES in the larger sizes pro- 
vide convenient backgrounds for home 
photo studios. The 6’ by 6’ shade at the 
right is mounted inside a rectangular 
wooden box, the bottom of which is fitted 
with hinges and screen-door hooks. After 
use, the shade is rolled up and the cover 
closed to keep out dust. Such a background 
can be either mounted permanently or 
hung up as needed.—HArry F. LEEPER. 


EXPOSURE DATA can be quickly penciled 
on a sheet of plastic or white celluloid that 
has been rubbed with fine sandpaper or 
pumice and attached to the film magazine. 
‘The notations resist considerable rubbing, 
but a damp cloth washes them off. Attach 
the plastic or celluloid by drilling and coun- 
tersinking the corners and then drilling 
matching holes in the magazine back. Clinch 
44” brass wood screws over inside.—E.M.L. 


LENS-DUSTING BRUSHES may collect grit and cause 
scratches unless carefully stored. An olive jar with a screw 
cap is excellent for this. Remove the cardboard disk from 
the cap, cut a hole so the disk slips snugly on the brush 
handle, and cement it fast. Then cut a larger hole in the 
cap and trim the disk to permit it to slide easily into the cap. 
‘The disk does not interfere with use.—W.E.B. » 


THREE NEW DEVELOPERS are being produced by the East- 
man Kodak Company—Kodak Dektol, which eventually will 
replace Kodak D-72 for papers; Kodak Versatol, an all-pur- 
pose preparation for films, plates, and papers; and Kodak 
Microdol, for fine-grain film and plate work. Dektol, at pres- 
ent available only in professional sizes, is said to remain free 
from sludges or precipitates, allowing the operator to see the 
photographic image clearly throughout the life of the de- 
veloper. Versatol, which also offers clarity in use, is added 
to varying parts of water, depending on the work processed. 
Microdol replaces Kodak DK-20 and DK-20R, 
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A SKATE WHEEL rotating on a wire frame is an excel- 
lent ironer for affixing photos in an album with dry 
mounting tissues. Such a wheel gives better control 
in pressing small areas than a flat iron, ordinarily used 
for such work. A U-shaped handle can be formed from 
heavy wire, the ends being bent in as axles. Wrap a 
thick coating of adhesive tape across and around the 
handle to hold it together and provide insulation when 
the ironer is hot. When the wheel is to be used, heat 
it in an open flame. Always test the hot wheel on a 
newspaper before applying it to a photo.—F.S. 
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MOBILE TRANSMITTERS were in wide use 
by Allied forces before the European war 
came to an end. Pictured at the right is 
one of hundreds of integrated units com- 
prising SigCircus, the largest mobile radio 
station ever built, 

Complete in 17 large trailers, the station 
operates with a 60-kw. output and contains 
all the facilities of a fixed station of com- 
parable power. Built for the U. S. Army by 
a French company, le Materiel Telephoni- 
que, SigCircus has full broadcast facilities 
in addition to radio-teletype channels and 
equipment capable of handling 200,000 
words a day. Other features include facili- 
ties for transmitting and receiving pictures. 
‘The station can be put into full operation 
in about 24 hours, 


WILL F.M, SETS BECOME OBSOLETE? 
Discussion of what will happen to present- 
day frequency-modulated receivers has de- 
layed the Federal Communications Commis- 
sion in moving the F.M. band to a higher 
frequency range. One answer to the ques- 
tion is given by the Hallicrafters Co., of 
Chicago, in demonstrating their one and 
three-tube converters pictured below. The 
former, which can be attached inside the 
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THEY'RE COMING BACK—looking much the same as 
before they went away. Planning for a smooth transi- 
tion to peacetime production, Emerson Radio & Phono- 
graph Corp. has announced the features likely to be 
included in its forthcoming models. At the left is shown 
a compact table set similar in appearance to the com- 
Pany's prewar product and priced at about $25. Al- 
though improvements in design are projected, no details 
were released. Other models are a phonograph com- 
bination, a portable and a pocket receiver. 


cabinet without harming the appearance, is 
designed for use where signal strength is 
high. Tuning is done with the receiver dial. 
‘The three-tube converter will be used where 
it is necessary to boost the incoming signal. 

While claiming that it will save many sets 
from the scrap pile, Hallicrafters’ engineers 
point out that converters do not offer the 
final answer to reception in the projected 
84 to 102-me. band. 
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ONVERSION of an old-fashioned pho- 

nograph cabinet into a handsome low- 
boy record player of convenient armchair 
height is a project that requires few tools 
and little skill. The turntable, pickup arm, 
motor, and amplifier from a small electric 
phonograph were installed in place of the 
hand-winding mechanism of the old phono- 
graph to modernize its operation. A new 
and larger speaker was also obtained and 
mounted on a baffle in what had been the 
record-storage compartment. 

‘The doors and record racks were removed 
from the cabinet shown, and the legs were 
cut short. A plywood panel was substituted 
for the speaker opening in the upper third 
of the front, the cabinet was lined with in- 
sulation board, and the speaker and baffle, 
which was also cut from insulation board, 
were mounted in the lower two thirds as 
indicated. The opening was then covered 
with burlap. Molding strips tacked across 
the front helped the appearance. A series 
of 1%” holes bored through both the insu- 
lation and back board near the bottom will 
improve the tone. 

The mechanism from the portable was 
mounted on plywood cut to fit inside the 
cabinet; it rests on cleats about 4” below 
the top. A new plywood top edged with 
beveled molding was attached. 

An antique finish was applied and sten- 
ciled decorations were added. The burlap 
was given a coat of thinned shellac before 
painting—MaRIoN E. WESP. 
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Old Phonograph Play 


held to 2 minimum. A new and larger loudspeaker 
is housed in what once was the record compartment, 


189 


SHOT OF HIGH 
VOLTAGE PEPS 
"EM UP AND STARTS 
"EM RUNNING 


AFTER A RIDE UP. 


‘AND DOWN BETWEEN 
‘THE VERTICAL PLATES, 
‘THEY’ READY TO 
WIGGLE OUT A PATTERN 
ON A SCREEN 

4oe S 

AND FORTH 


MOST USEFUL AND VERSATILE OF ALL SERVICING TOOLS, THE 
CATHODE-RAY TUBE TRACES THE PATHS OF ELECTRONS FOR US 


By John W. Campbell, Jr. 


OME inventions become famous over- 
S night while others seem to lie in stor- 

age for years on end, waiting for a 
chain of pioneers to push them upward into 
the light. 

Cathode-ray oscillography, and, more 
particularly, the tube that is its eye and 
brain, falls into this class. Although it was 
invented nearly fifty years ago, at the out- 
break of World War II the cathode-ray tube 
was still something of a rarity. Of course, 
the handful of oscilloscopes and television 
receivers in use all featured the miracle 
tube, but it remained for a mechanized war 
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to teach us that the seeing eye of elec- 
tronics is the practically indispensable 
gauge of electronic movement—an almost 
pluperfect meter that can register every- 
thing that’s measurable and even some 
things that aren't. 

In 1897 Karl Braun, a German physicist, 
channeled the discoveries and inventions 
of a number of other scientists by produc- 
ing an electrostatically controlled tube 
inside of which electrons could be made to 
trace a pattern on a fluorescent screen. 

It didn't create much of a general stir 
except among the pioneers in radio, tele- 
vision, and electronics. How did scientists 
regard Braun's tube? The tip-off is that 
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in 1909 Braun shared the 
Nobel physics prize with 
Marconi. 

Considered in only one of 
its aspects—as a servicing 
tool—the jobs that a cathode- 
ray tube can perform are al- 
most endless. 

Essentially the cathode- 
ray tube is a meter. Either 
as a voltmeter—the more 
usual test-device form—or as 
a milliammeter, it uses a 
practically weightless pointer 
capable of being deflected 
with enormous rapidity. The 
“pointer” can faithfully fol- 
low voltage fluctuations at 
frequencies as high as 200,- 
000,000 cycles a second or re- 
act to direct-current poten- 
tials. 

‘The “pointer,” of course, 
is a beam of electrons; it is 
made visible when the elec- 
trons strike the fluorescent coating at the 
end of the tube. Electrostatic focusing and 
deflection of the electron beam is common 
in the test-instrument type of cathode-ray 
tube, while television tubes employ mag- 
netic focusing and deflection because a 
somewhat sharper focus can be obtained. 
When deflection is obtained by the magnetic 
field of a coil, however, there is an induct- 
ance load which tends to limit frequency 
response. Electrostatic deflectors represent 
@ more nearly pure resistance load and 
can more readily be driven to very high 
frequencies. This article deals chiefly with 
the latter type. 

‘An electron-emitting cathode, surrounded 
by a metal sleeve with a small opening, is 
the heart of the cathode-ray tube, The hole 
serves to define the electron beam and acts 
as an intensity-controlling grid. Two ring- 
shaped anodes draw out the electrons, ac- 


Size 
tube (right) 


isn't everytl 


ion tubes. RCA's postwar 
for brighter and more powerful than the prewar tube. 


Just beyond the high-voltage anode the 
deflectors take over. The diagram shows 
the construction of a tube operated by 
electrostatic deflection. Two pairs of plates, 
mounted inside the tube, control the beam. 
One pair is mounted in a horizontal plane 
and deflects the beam vertically; the other 
plates lie in a vertical plane and deflect 
horizontally. If one plate of a pair is 
charged positive and the other negative, 
the beam will bend toward the positive plate 
—since the negatively charged electrons 
will be attracted to it—and away from the 
negative plate. By putting an alternating 
voltage on the plates they can be made 
to change from positive to negative and 
back again as often as the voltage alter- 
nates. If the charge is weak, the electrons 
will be moved back and forth only a short 
distance; if it is strong, they will swing 
across the screen from end to end. An 


celerating them to high velocity. Because alternating voltage applied to the hori- 
of the shape of the electro- zontal-deflecting plates, then, 
static fields between the con- Sweep voltage generators will sweep the beam right and 


trol electrode and the focusing 
anode, and between the focus- 
ing and high-voltage anode: 
the electron beam is drawn, 
as if shot from a gun, to a 
pin-point of light at the fluo- 
rescent screen, as shown in 
Fig. 1 on page 192. 

Leaving the gun, the elec- 
trons move toward the screen 
at great speed. En route, how- 
ever, they are pushed and 
pulled by the deflecting ap- 
paratus, causing the spot to 
move on the screen. 
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used in oscilloscopes produce 
sawtooth waves that build up 
to a peak and then drop to 
zero almost instantaneously. 


left at a rate equivalent to the 
frequency. The trace of this 
beam on the screen, however, 
will appear only as a straight 
horizontal line (Fig. 2) since 
each side motion only covers 
the trace of the preceding 
electrons. 

‘When a signal is applied to 
the vertical-deftecting plates, 
exactly the same effect takes 
place except that the trace is 
Perpendicular to the horizontal 
trace, as shown in Fig. 3. If, 
however, alternating voltages 
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HIGH-VOLTAGE 
‘ANODE 


are simultaneously applied to both pairs 
of plates, so that as the spot moves across 
the screen it also moves up and down, then 
the electron beam will trace out a visible 
pattern (Fig. 4) representing the relation- 
ship of the two voltages applied. 

‘The cathode-ray tube itself is rather 
insensitive. Some with screens 5” in diame- 
ter operate with 1,200 to 1,500 volts be- 
tween cathode and high-voltage anode. 
When electrons are accelerated by such 
high voltages, they move with enormous 
speed. Fairly heavy potentials are there- 
fore needed on the plates to cause adequate 
deflection. For a standard §” tube, about 
400 volts swing is needed to drive the spot 
completely across the screen. In checking 
the performance of a radio transmitter or 
the power stage of an audio amplifier, suffi- 
ciently large voltages are normally avail- 
able and ‘the tube can be directly con- 
nected. But for most work deflection volt- 
ages must be amplified, and amplifiers are 
therefore built into test instruments such as 
the oscilloscope. 

An oscilloscope is a test instrument built 
around a cathode-ray tube. By means of it 
you can amplify and feed a signal onto 
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VERTICAL DEFLECTING 
PLATES: 


FLUORESCENT SCREEN 


either the horizontal or vertical deflectors, 

Usually the test signal is applied only to 
the vertical-deflecting plates of an oscillo- 
scope, while horizontal movement is ob- 
tained by means of a sweep-frequency gen- 
erator, which usually operates in direct 
Proportion to elapsed time. At the bottom of 
Page 191 is a picture of a sweep voltage 
as recorded by the cathode-ray tube; it is 
obtained by means of an accumulation of a 
charge on the plates of a condenser con- 
nected across a control tube. This charge 
builds up at a uniform rate, reaches a peak, 
and discharges almost instantaneously. The 
“almost” is important because the very 
slight time required for the spot to return 
to its starting point introduces some distor- 
tion. For most practical uses, however, the 
fly-back time can be discounted. 

‘Three basic factors account for the im- 
mense utility and adaptability of the cath- 
ode-ray tube as a test instrument: first, it is 
a double vacuum-tube voltmeter which 
gives a direct, visual indication of instan- 
taneous voltage. Second, being double, it 
can indicate the instantaneous value of one 
voltage while simultaneously indicating the 
instantaneous value of a second, separate 
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voltage. Third, comparatively simple elec- 
tronic circuits can be devised to measure 
any given quantity, quality, or property in 
terms of voltage. 

‘This last factor may not look impressive, 
but its importance is almost beyond esti- 
mate. A photoelectric cell readily converts 
light intensity into voltage; a microphone 
converts sound-wave pressure into voltage; 
a Rochelle salt or quartz crystal converts 
mechanical pressure into voltage; a me- 
chanical setup of a rocking prism, a small 
motor, and a motor-driven variable resistor 
can produce a voltage proportional to the 
color of light allowed to fall on a surface; 
two small coils and a bar of metal will 
produce a voltage characteristic of the 
magnetic properties of the bar of metal, 
and those magnetic properties are de- 
pendent upon the alloy content of the metal, 
its past history of heat treatment, me- 
chanical treatment, and temperature. The 
list could be continued indefinitely—in fact, 
there is no known quantity that cannot be 
measured in terms of voltage. Humidity, 
X-rays, oxygen, hydrogen, nitrogen, or the 
gas content of any sample can be measured 
electrically. Even the intensity of human 
emotions can be measured in terms of 
voltages! 

But the cathode-ray tube paints a visible 
picture of how one voltage varies with re- 
spect to another. If the sweep voltage—the 
one causing the horizontal deflections—is 
generated by a relaxation oscillator, the 
spot will move from left to right at a steady 
rate, The horizontal axis, then, will repre- 
sent time. If an audio-frequency signal is 
applied so as to cause vertical deflection, 
the resultant trace on the screen will be a 
graph of instantaneous voltage vs. time. 
This very capacity to compare any two 
things expressed in terms of volts makes 
the cathode-ray tube the most universally 
applicable, the most adaptable, of all servic 
ing tools. Since it is inherently a vacuum- 
tube voltmeter, it is ideal as an output 
meter, But since it can both measure the 


amplitude of a wave and determine the 
shape of that wave, unlike ordinary output 
meters, it can also act as a distortion meter. 

By using the cathode-ray tube in con- 
junction with a frequency-modulated signal 
generator, set alignment of an accuracy 
otherwise impossible becomes simple. The 
horizontal sweep (time) is tied to the 
frequency modulator in such a way that 
the horizontal displacement of the spot 
represents frequency. The vertical sweep is 
supplied by the output of the audio system 
of the set under test. If you were aligning 
the 456-ke. intermediate frequency, the 
frequency-modulated signal generator would 
be set to generate 456 kc. plus and minus 
about 15 ke. 

In a properly aligned set, maximum audio- 
frequency output would appear as the signal 
passes through 456 ke. In any case, the re- 
sultant pattern on the screen is an accurate- 
ly plotted response curve. Where alignmtnt 
is incorrect, there may be two, three, or 
more minor humps. As the trimmers are 
adjusted, these minor humps are seen to 
slide along, coalesce, and finally build the 
properly peaked curve of exact alignment. 

An output meter and ordinary signal 
generator can do fairly well on this job with 
an ordinary set, but when double-peaked 
intermediate frequencies are used in broad- 
band, high-fidelity superheterodynes, the 
output meter won't do the job, An oscillo- 
scope and F.M. generator are the only team 
that can properly align an F.M. set. 

For tracking down and curing distortion 
in an audio amplifier, the cathode-ray 
oscilloscope is the instrument of final au- 
thority. With it you can see the distortion. 
It draws its own portrait, and by its type 
and form tells you where to look and what 
type of correction to make. 

‘There is a simplified, small, green-glowing 
type of cathode-ray tube familiar to most 
people as the “magic eye.” But it's the 
cathode-ray oscilloscope tube that is the 
real magic eye. It sees all, knows all, and 
tells all! 
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Portable Dragsaw Feeds Hungry 


By FRANK ROWSOME, JR. 


FIREPLACE can be a hard taskmaster, 
particularly if it’s used to eke out 
limited amounts of fuel for the main heat- 
ing system of a house. Capable of freeing 
you from periodic drudgery with crosscut 
and bucksaw, this compact power saw will 
keep the hungriest fireplaces satisfied, and 
without blisters and backache. 

Power to run the saw comes from a one- 
cylinder, four-cycle gasoline engine rated at 
1% hp. at 2,300 r.p.m. It is compact, weighs 
only 30% Ib, and was originally designed 
to run a washing machine. Fuel consump- 
tion is almost negligible, and the engine can 
be operated continuously without overheat- 
ing. Any light, air-cooled, easy-to-start 
gasoline engine will do—preferably one 
with a muffler and a governor. 

You will need a worm-gear unit to reduce 
speed to 60 or 80 r.p.m. for the crank that 
moves the saw. One taken from a junked 
washer may be obtained at a washing-ma- 
chine repair shop, but examine it for ex- 
cessive Wear in bearings, worm, and gear, 
and try to obtain one with a complete hous- 
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ing. Further speed reduction can be gained 
through proportioning the pulleys on the 
engine and worm shaft. A 3” engine pulley, 
4” worm pulley, and 25-to-1 gear ratio give 
the saw illustrated a crank speed of 69 
r.p.m, at full throttle. 

‘As shown in Fig. 1, the saw frame is a 
1’ by 4%’ rectangle of 2" by 4” stock. It is 
assembled with carriage bolts and lag 
screws. Sturdy construction is necessary 
since it must absorb engine vibration and 
cranking stresses, and for this reason the 
lateral 2” by 4” stiffeners were added. 
Wheels at one end help when the saw is 
moved. 

‘The transverse piece 1%" thick serving as 
an engine bed is bolted to the frame, A 
similar upright acts as a mount on which 
the slide is pivoted, while a %” plywood up- 
right is used as a mounting bracket for the 
gear case. Plywood panels, one screwed to 
the bottom and the other hinged across the 
stiffeners to the top of the frame, form a 
convenient toolbox. 

Figure 2 shows some clearance problems 
that should be considered before construc- 
tion is begun. The first measurement to de- 


Sow frame and gear-case mount. Because cate was open on one si 
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Y-pulley was bolted on as a bearing. 
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Fireplaces 


termine is A, which governs 
saw travel. It is 9%” for the 
saw shown, giving a saw stroke 
of 191". A longer stroke isn’t 
necessary and might cause ex- 
cessive vibration. Note that 
the wheel on the crank side 
must be located sufficiently 
outboard to let the crank pass 
at B. The inside length E of 
the slide is governed by the 
length of the stroke, that of 
the crosshead, and, to some ex- 
tent, by the arc described by 
the slide. For the saw pictured, 
the inside slide measurement 
is 27". 

Ideally, for minimum slide 
length and directness of cut- 
ting thrust, the slide should be pivoted at 
the crank. ‘This wasn't practicable for the 
‘saw shown since the worm-gear shaft wasn't 
long enough, and the slide was accordingly 
pivoted at C. The result is a slight differ- 
ence in crosshead travel when cutting be- 
gins on a log and that at the end, but the 
setup has been found satisfactory. Notice 


that is on a line from the center of the 

k to the center of a log of average size 
and is far enough away from the circle de- 
scribed by the crank to let the latter clear 
the pivoting block m all working positions. 
Leave sufficient space at D for the slide to 
drop past the largest log likely to be cut. 


Use kerosene to wash grease from the 


ENGINE BLADE HOIST 


BAR PIVOTS ON 
‘STARTING-PEDAL SHAFT 


Yox3 ENGINE 


Details of the crosshead, slide, and clutch mechanism. A simple rope blade hoist lifts sow after each cut. 


OCTOBER, 1945 


195 


Spikes driven lightly into the log hold the sow 
frame fast. The operator works on the lever side. 


speed-reduction unit, and inspect the worm 
shaft for excessive end play, a means for 
the taking up of which is usually provided. 
Fill the gear case with heavy oil or a light, 
hypoid-type grease, and bolt it to the up- 
right bracket. Since the unit shown was 
open on one side and lacked an outboard 
bearing, the case was bolted directly against 
the plywood bracket with a cork gasket to 
act as a grease seal. A die-cast V-belt pul- 
ley with a %" shaft hole was bolted to the 
outside of the mounting panel where it 
makes an excellent bearing (Fig. 3). While 
enough grease works out the slowly moving 
shaft to lubricate it, the setscrew may be 
removed and its hole used as an oil hole. 

‘The crank is built up from two %” pipe 
tees and two short lengths of pipe. One tee 
was bored out to a light press fit on the 
slotted worm-gear shaft (Fig. 3), drilled for 
two steel pins that pass through the slot, 
and tapped for a %”-20 setscrew that bears 
in a dimple formed in the shaft. The tee at 
the other end of the crank was screwed on 
tightly and pinned to preserve parallelism 
with the gear axis. This tee is provided with 
a short stub of pipe, machined smooth, that 
passes through the oil-soaked oak pitman 
or connecting rod. 

Details of the slide and crosshead are 
shown in Fig. 4. The former consists of two 
31%" lengths of %” pipe, mounted 4%" 
apart between centers in a pair of hard- 
wood blocks. Four pipe tees, bored to slide 
easily along the pipes and held by two nip- 
ples, form the actual guide for the recipro- 
cating movement. Bolted to them is a rec- 
tangular piece of %" plywood that acts as 
a mounting surface for the 36” crosscut 
saw, which is bolted on through the handle 
holes. A 1%" by 3” bolt secures the cross- 
head to the pitman. 

So that the engine may be left running 
while the saw is moved for a new cut, a 
simple clutch consisting of a movable idler 
pulley is provided, as in Fig. 5. The bar on 
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Weighting at the end will improve cutting if the 
‘saw Blade does not bear heavily enough on the log. 


Below, o view of the worm-gear reduction unit and 
the clutch assembly. A heavy 
type shown will be helpful in 


which this idler pulley is mounted pivots on 


a stub sbaft on the engine originally d 
signed for a kick-starter pedal. A 
door spring is used to pull down the idler 
pulley when the clutch lever is moved to the 
position. ‘The lever should be 
attached by a bolt tight enough to hold the 
lever in the position in which it is left. 

For convenience in operation, a short 
length of %" rope was run over two pulleys, 
as shown in Fig. 6, to permit controlling the 
height of the saw. In use, the saw is 
wheeled up to a log and fixed in position by 
a couple of taps on the spikes visible in 
Fig. 2 and the photos. The engine is started, 
the saw lowered by means of the rope, and 
the clutch engaged. After the log has been 
cut through, the clutch is thrown out, the 
blade hauled up, and the saw wheeled into 
place for a new cut. 

‘When you first put the saw into service, 
determine by experiment whether the blade 
bears heavily enough on the log during the 
cutting. In the saw shown, a 4-Ib. weight 
was affixed to the end of the blade. 
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THREADING A SPOOL on a 
cord between two sets of 
blocks and spools already 
threaded on is not as impos- 
sible as it looks—if you em- 
ploy a little legerdemain. In 
this case, of course, you have 
the spool already threaded in 
place, as shown in Fig. 1, but concealed by the hand. 

Place a handkerchief over the trick and have some- 
one hold the cord at each end. Then produce a free 
spool, say you will thread it between the blocks without 
having the ends let loose, and place it under the hand- 
kerchief with some obvious working of the hands, Con- 
ceal the free spool as you remove the handkerchief, and 
reveal the trick spool.—GEORGE Bane. 


WIRE PUZZLES are always fascinating, partly 
because so many people can try them without 
succeeding. To remove the ring on this puzzle, 
first spread out the hinged crablike H-form 
and arrange the stirrup, ring, and triangle as 
shown in the drawing at right. 

‘Now fold over the right side on the hinges 
so that A and B meet. Then pass the ring over 
both the ends and on up and around the loops 
and lower hinge, working it up to point C. 
There, if the stirrup is pulled out as shown, 
you can by-pass it and free the ring at the top 
hinge. Reverse the procedure to put the ring 
back on the wire.—G. B, 
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CLOTHES HANGER WIRE 


A 


CUT ON ANGLE B 
AND SOLDER, 


THIS MAY TAKE HOURS, but with 

@ definite plan you can put the 

elongated beads into the thimble in CUT WITH SHEARS. 

two minutes flat—sometimes. Usea  ——_| 

small baby-food jar and about 10 

beads. The difficulty comes in get- 

ting beads past the thimble lip, so SsoLoER 

turn the Jer upeide down and then 

on if ide, ve thim! 

Coed ae tapeuvering the thimble if LOOKS PAINFUL, this 

goes behind it, start over.—G. B. pin shown stuck through a 
finger—actually it is done 

without harm. Solder the 

point of a safety pin to its 

catch, and next cut %4” out 

at the center with wire cut- 

ters or a hacksaw. Slipped 

jo 4 on a finger, the pin then ap- 

She DIA.» Yar See as pears to stick through.—G.B. 


GLASS JAR 
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GLASS BLOWING FOR THE 


Difficult? Not a Bit! 
Novices Produce Decorative 
Objects from Glass Tubing 


Even 


NYONE with breath enough to blow 
soap bubbles can also blow glass. This 
doesn't mean, of course, that the beginning 
glass blower will get perfect results at his 
first try, for the professional spends years 
winning the skill required to produce in- 
tricate glass articles. But with a little pa- 
tience you will gain the basic skills. 
Bubbles of glass are the basis of all hol- 
low glassware, In a glass factory they are 
blown with an iron tube about 5’ long called 
a blowiron or blowpipe. Beginners do not 
need such equipment. They can use glass 
tubing both as blowpipe and raw material 
and from it form many useful and decora- 
tive objects for the home and laboratory. 
Only a few things are required—tubing 
made of soft soda-lime glass, a triangular 
file, a graphite or metal rod, smooth-jawed 
pliers, a small piece of asbestos, and a Bun- 
sen burner. A pair of metal tweezers about 


I ail 
Gloss tubing is easily cut to any length. Scratch 
it around with a triangular file ond snap it off. 


important while o tube 


Constant turning 
sures even heat on all 


Poa Ce 
Cette M 


9" long will come in handy, and a fishtail 
attachment on the burner will make it pos- 
sible to heat larger areas at one time, but 
these are not essential. If a Bunsen burner 
is unavailable, try a kitchen gas range. 

Because molten glass flows like ex- 
tremely heavy sirup, glass bubbles must be 
constantly rotated to keep them from sag- 
ging out of shape. Steady turning of a piece 
of tubing that is being heated also is neces- 
sary to insure even heating. 

A small flask is an easy project with 
which to begin. Select a piece of tubing 8 
or 10 mm. in diameter and cut off an 8" 
length by making a scratch with the file 
and snapping the tube. Next, concentrate 
the flame on a spot 3” from one end, and, 
when the glass is molten, pull the tube 
apart. Continue heating the pointed end 
of the larger piece until it has become a 
yellow-hot ball of glass. 

Now quickly withdraw the tube from the 
flame, hold it in a vertical position with the 
melted end down, and blow steadily into the 
top. (Remember to rotate it!) The lower 


If o small center are 
pulled oport. Further 


BEGINNER 


end will swell into a round bulb. 


Reheat 
the bulb and blow it again. Repeat until 
the bubble is about two and one-half times 
the original diameter of the tube. Once 
again heat the bottom, this time just to a 
dull red, and press it firmly down on a piece 
of asbestos, forming a base for the flask. 
Now rotate the bulb in a low flame for a few 
seconds to anneal it. 

When the glass can be handled, cut off 
the excess stem with the file and slowly 
rotate the mouth in a low flame until it be- 
gins to soften. Then flare the neck by 
gently pressing a heated metal rod against 
the inside. Finally, anneal the entire flask. 

Such flasks are easily made from tubing 
as small as 3 mm. in diameter. In the 
smaller sizes, the bulb generally will have 
to be held with pliers while the mouth is 
flared with a pointed knife. Equipped with 
a ground-glass stopper, made as shown at 
the right, the larger flasks are fine perfume 
bottles. Or it is an easy matter to convert 
one into a working model of a wash bottle. 

For your first attempt at a wash bottle 


After the body of flask has been blown, heot the 
bottom and press on asbestos to form a flat bas 


bad 
yk - 
These are all easy projects for the amateur glass 
} blower. Albert C. Nuessle mode the flosks at left, 


‘and W. Gilbert Spangler designed the objects above. 


begin with 10-mm. tubing and make a flask 
22 to 25 mm. in diameter and 40 mm. high, 
Select a cork of proper size and cut it off 
so that the thickness about equals the width. 
‘Then heat the shank of a file or a piece of 
wire and burn two holes in the cork. 

Now take some fine tubing 2% to 3 mm. 
in diameter, soften a small area, and gently 
draw it out to form a nozzle, Cut it off at 


STEPS IN MAKING A STOPPER 


¢) 


1 2 3 


Begin with o glass rod a trifle too large to fit 


the flask. Narrow the center (1) by he it ond 
pulling the ends. Remove an end (2), melt the stub, 
ond form a knob (3) wi ed pliers. Cut 


off the bottom (4), appl g compound, 
cond twist the stopper in the flask until it fits. 


Heated until soft, the mouth of o flask is flared 
by pressing it gently with o metal or carbon rod. 


the narrowest point and polish the end in a 
low flame for a few seconds. Next, heat a 
larger area of the tube about 20 mm. from 
the tip and, when the glass softens, slowly 
bend the short end down to a 50-deg. angle. 
Cut the long end about 50 mm. from the 
bend. The short tube for the bottle is bent 
to an angle of approximately 130 deg. and 
cut off about 15 mm. on each side of the 
bend. Fire-polish all cut ends. 

‘Two other interesting, but slightly more 


Successive stages 
heating and deawin 
the body con be Blo 


out the ends, as in step 8 of # 


bi 


wen Into shape: Colored cocktallstirrers are used for the beat ond legs 


ving @ 
Pi as shown at the left. An eye 
is attached by touching the molten end of a 
colored cocktail eof 
the head ond ¢wi rod away. 


9 the rest of fl 


difficult, projects are a swan barometer and 
an avocet, a long-legged bird. Either would 
decorate a shelf of unusual glassware. 
Preliminary steps in blowing them are 
similar. If you have long tweezers, begin 
with a 10” piece of 10 mm. tubing, heating 
each end in succession and pulling it out 
with the tweezers to form handles. An easier 
procedure, however, is to heat a 36” piece 
of tubing about 15” from each end, pull it 
out by hand, and break off the waste end. 


Photos by Tracy Diers 
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‘Your tube will now look like step B in the 
swan chart on page 200. Seal one end so 
that the body can be blown. 

For the swan, next heat the main part 
of the tube about 1” from the point where 
it begins to taper. While the tube is heat- 
ing push it together by pressure on both 
ends. This will thicken the glass. When 
soft, remove the tube from the flame and 
form the body (C) by blowing into the open 
end, Now open the sealed end. 

Probably the most difficult operation is 
forming a graceful neck, Heat the area 
indicated in step C and quickly pull it out 
about 2”, then back and upward (D). A puff 
into the opened end before the glass is cool 
will remove any wrinkles from the neck. 
After the head, pull out the beak (Z), leav- 
ing the excess attached for the time being 
for easier handling. Flatten the bottom. 

Eyes are formed from colored cocktail 
stirrers. Heat such a stirrer in the middle 
and pull it apart. Then melt one of the 
sharp ends and at the same time warm the 
side of the head. Touch the molten stirrer 
to the head and quickly pull it away with 
a twirling motion. The end will adhere. 
Polish it by holding briefly in the flame. 
After melting down and closing the tail, 
curl it up slightly with your iron rod. 


Marbles and Stirring Rods 


Witit a 10-cent bag of marbles and sev- 
eral cocktail-stirring rods it is possible to 
form a variety of glass novelties. When 
heated, the marbles and rods can be fused 
together and molded into any shape desired. 

‘Use an old pair of pliers to hold each 
marble in a low gas flame for about three 
minutes. If this step is omitted the marble 
is apt to crack when subjected later to the 
hotter flame of a Bunsen burner. 

‘To provide handles, fuse two stirring rods 
to opposite sides of the marble. This is ac- 
complished by heating the edge of the mar- 
ble in a Bunsen burner flame, simultaneous 
ly melting the end of the rod, and pressing 
the two firmly together. When joining two 
glass objects in this way, keep them con- 
stantly hot or they may crack. 

‘Next heat the marble in the center. After 
it has become soft you will be able to push 
or pull it into any shape by means of the 
handles. Personal ingenuity must now take 
over to decide what your finished novelty 
will resemble. There are many possibilities 
—dogs, cats, rabbits, birds, fish, or what 
you will. Various parts can be formed from 
marbles of different colors and finally fused 
together. A scratch with a triangular file 
will enable you to break a piece at any 
point.—W. GILBERT SPANGLER, 


OCTOBER, 1945 


Anneal the swan and snap off the beak. 

Colored water forced through the hole in 
the beak turns the swan into a barometer. 
When water rises into the neck it is an in- 
dication of approaching rain. 

You now are ready for the avocet. To 
make the elongated body, first blow two 
bulbs (A), then reheat both simultaneously, 
as well as the area between, and merge 
into one large bubble (B). 

After opening the sealed end, heat the 
area indicated in step B and form the neck 
(C) as you did for the swan. However, 
don’t push it as far toward the rear. Re- 
member the quick puff into the tail to. re- 
move wrinkles from the neck. Then melt 
the head area and pull out the tubing until 
it comes to a point and breaks off, Heat the 
globule that remains and round out the 
head (D) by blowing into the opened tail. 

Eyes, legs, and the bill are all formed 
from colored cocktail-stirring rods. For the 
bill, heat about 14" of the end of a rod and 
at the same time warm the front of the 
head. When the rod is molten, press it 
against the head while blowing into the tail. 
Now heat the rod farther back and draw it 
out, producing the tapered bill (£). Attach 
legs (F) in the same way, fuse claws to the 
bottom, and cut off part of the tail. 


ld Variety of Glass Novel 


Qe 


jes serve as handles for 
shaping the above marble into o novelty. Softened 
in a flame, the marble below takes form as a fish. 
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HOME EXPERIMENTS REVEAL SEIRANGE 


TIN IS SO BRITTLE at 200 deg. C., only 32 deg. below 
its melting point, that it turns to powder when pounded. 
You can demonstrate this, as at the left, by heating a 
flatiron hot enough so that a piece of tin foil melts when 
placed on its upturned face, then striking the metal oc- 
casionally with a hammer as it cools and solidifies. At 
one point, the tin will shatter into a powder when 
struck. Another interesting characteristic of tin is 
that it can be melted on paper without igniting the 
latter, as shown above. Smooth out a piece of foil on 
thin paper and hold a match under it, without touching 
the paper, until the metal liquifies. The foil conducts 
heat from the paper so rapidly that it does not burn. 


METALS EXPAND unequally. This may be 
shown by cutting a strip from a tin can 
(this is really tin-coated iron or steel) and 
riveting it face to face to a similar strip cut 
from copper, brass, zinc, or aluminum. When 
grasped with tongs and held in a candle 
flame as shown below, this compound strip 
gradually curls inward toward the side faced 
with the tin plate. Why? Because the ther- 
mal expansion of iron or steel is less than 
that of the other metals. The second metal, 
expanding more, forces the bar to bend. 


IRON DISAPPEARS quickly when placed in 
dilute sulphuric acid, but if dropped into 
the concentrated acid, as shown at the left 
above, virtually nothing happens. This is 
explained by the fact that the concentrated 
acid acts as an oxidizing agent, quickly 
coating the iron with an oxide that resists 
further reaction, while the diluted acid re- 
acts vigorously, liberating hydrogen and 
forming iron sulphate in solution. Because 
of this property, the concentrated acid can 
be transported in steel tank cars, and cast 
iron or steel vessels are used in the final 
stages of its manufacture. 
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FACTS ABOUT METALS. 


COPPER HARDENS when it is hammered. 
It might seem that this soft metal would 
become softer still if subjected to pressure, 
but such is not the case—as this simple ex- 
periment will show. First, anneal a piece 
of stout copper wire by heating to redness 
and letting it cool slowly. If you now grasp 
the ends and pull them together, the wire 
will bend sharply in the middle. There is 


“eo 


MAGNETIC LIQUID. Everyone is familiar 
with the way magnets attract iron, steel, 
and, to a lesser degree, nickel and a few 
other metals. But few realize that certain 
liquids also react the same way. You can 
easily prove that they do by using a strong 
solution of iron chloride. Ordinarily crystal- 
line, this chemical has a tendency to deli- 
quesce—melt away in water drawn from 
the air. Allow a small crystal to remain 
in the open until this happens. Then tie a 
tiny loop on the end of a piece of thread and 
use it to pick up the drop of concentrated 
iron chloride solution. If you now hold one 
of the poles of a strong bar or horseshoe 
magnet close to this drop as it dangles at 
the end of the thread, you will find that a 
prompt and definite attraction occurs. 


OCTOBER, 1955 


an entirely different result, however, if the 
wire is straightened and several inches of 
the center hammered on a flatiron or an an- 
vil. ‘This time the wire doesn't bend in the 
middle—but at the two ends of the ham- 
mered portion. This part has now become 
too hard and stiff to bend with ease. When 
copper must be hardened commercially it 
is subjected both to hammering and rolling. 


PARADOXICAL TOP. Made by thrusting a 
pointed stick or pencil through a hole in the 
center of a tin can cover, the top at the left 
doesn’t always react in the way you might 
expect when a magnet is placed near it. 
Actually tin-plated iron or steel rather than 
tin, the cover is attracted by the magnet 
while at rest. But set it to spinning—and 
it is sharply repelled. This repulsion is 
caused by a countermagnetic force pro- 
duced by eddy currents set up in the top. 


I CHEMISIRY QUIZ 


Hee is chemistry in rhyme—a description of ten 
“== ordinary substances by their more or less common 
names. Their chemical names are given in the oppo- 
site column, but not in the right order. Can you place 
the correct number beside each chemical name? 


1. What is the chemical name for rust? ——Magnesium. 
2. And how would you designate marble dust? © ——Sodium chloride. 
3. What once was used for flashlight powder? © ——Ferric oxide. 
4. And what is the salt for seasoning chowder? ——Calcium carbonate, 
5. What is potash to the chemist true? ——lIron sulphide. 
6. And what is known as Prussian blue? —Caicium oxide. 
7, What are diamonds, precious jewels? ——Silicon carbide. 
8 And what ore is known as the gold of fools? © -—-Potassium carbonate. 
9. Quicklime is known by what other nam —Ferric ferrocyanide. 
10. Now find carborundum. So end this game!  ——Carbon. 


- If your score is nine or ten, 
You rank among the wisest men; 
And if you rate a seven or eight, 
You're pretty good—in fact you're great. 
Should five or six be your best guess, 
Be glad you made not even less! 
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& Home-Lab Distilling Flask 


Ir YoU have no long-neck Kjeldahl flask 
for distillation purposes, you can improvise 
one from an ordinary short-neck flask, a 
thistle tube, some one-hole rubber stoppers, 
and a length of 5 or 6-mm. glass tubing. 
Insert the tubing in a rubber stopper that 
closes the thistle tube, bend it to the shape 
shown at left, and set the tube in the flask 
as indicated—DoNALD R. RANSDELL. 


Fluorescent-Tube Condenser > 


SATISFACTORY condensers can be made 
from burned-out fluorescent-light tubes. Cut 
the ends off and smooth them in a Bunsen 
flame, and then stopper both ends with two- 
hole cork or rubber stoppers in which glass 
tubing is inserted as shown at right. The 
coolant is flowed through one of the short 
tubes and out of the other, while the gas 
or vapor being condensed is flowed slowly 
through the long tube into a collecting 
receptacle.—Mornis LiGHTFOoT, JR. 
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Fortunes in Air-Mail Stamps  ccoutet trom naye 18 


When the company finally folded up, pilot 
Morgan brought a few unused stamps to 
‘New York and sold them to the late John 
N. Luff, of the Scott Stamp & Coin Com- 
pany. The stamps were quite unknown, and 
the Scott people had a lot of trouble dispos- 
ing of them at $400 each. Later, only two 
were left in existence, and if you can buy 
one of them today for less than $15,000 you 
will be lucky. This is the third item illus- 
trated on page 129. It is a regular 10-cen- 
tavo dark-blue stamp overprinted in black. 

‘The three most valuable “inverts” are also 
shown on page 129. At the top is the 24- 
cent United States 1918 issue. Directly 


black Bolivian stamp of 1924. Perkins, 
Bacon & Co., Ltd., of London, printed 225,- 
000 such stamps, in sheets of 50. One of 
these sheets was printed with the center 
design inverted. A regular stamp is worth 
a dime; the “invert” is worth $2,000. 

Last year another instance of inverted 
center design was discovered, in the same 
1924 Bolivian issue. This is the fourth 
stamp on the page. This stamp, tivo bo- 
lvianos in denomination, of which only 20,- 
000 were printed, is black-brown with a 
black insert. A single sheet of inverted in- 
serts passed unnoticed for 20 years, and 
only a few examples have been found. Its 
present value is $3,000, which may be $1,000 
too much—or $5,000 too little. It will de- 
pend on how many of these stamps are still 
in existence after the collectors and dealers 
check through their stocks. 

‘The stamp centered at the end of the same 
page was issued in Mexico in 1928. The 
printer was short of inks, and printed a big 
batch of the 25-cent stamps in brown-car- 
mine and brown (these are worth twenty 
cents), another batch almost as large in 
dark green and gray-brown (these are 
worth a quarter), and a small number in 
brown-carmine and slate green. The brown- 
carmine and slate-green stamp is worth 
$2,800 today; it may easily be worth more. 

Last on the page of rarities is the “Red 
Honduras,” overprinted under the same cir- 
cumstances and at the same time as the 
famous “Black Honduras.” This is the five- 
centavo regular blue stamp, overprinted in 
red. Only seven such stamps were issued 
with red overprint, and each of them is 
worth $10,000. 

‘Newfoundland has given us three valuable 
stamps, one of which is shown sixth on the 
page. In 1933, 8,000 75-cent bister (dark 
brown) stamps were overprinted for Balbo's 
flight. These are now priced at $27.50 each. 
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A single sheet of eight 10-cent yellow stampa 
—almost the same color—was similarly 
overprinted, and each stamp is now worth 
$6,000. 

Another Newfoundland stamp, of great 
historical value, is the fifth item in the lay- 
out. ‘This is the famous “Hawker,” of 
which 200 copies were overprinted for the 
first transatlantic air post. This was on ti 
attempted flight from Newfoundland to 
England by H. G. Hawker and K. M, Grieve, 
who took off from Newfoundland on May 
18, 1919, but were forced down at sea 1,100 
miles out. The flyers and mail were rescued 
and taken to Scotland. Only 200 copies of 
the three-cent red-brown Newfoundland 
stamp were overprinted by Postmaster J. A. 
Robinson; 95 stamps were used for postage, 
18 defective stamps were destroyed, one was 
given to King George V, one to the Gover- 
nor of Newfoundland, one to the Aviation 
Club, six to the aviators, two to the Castle 
Museum; and 76 were kept by collectors, 
The few unused stamps still in existence 
are worth $2,250 each. 

At the lower left-hand corner of the same 
page is shown one of the most frequently 
faked stamps: China's Sinkiang 15-cent 
deep blue, overprinted in red. Used stamps 
of this denomination are fairly common, and 
seldom fetch more than $100 each. |The 
genuine unused stamps are extremely rar 
they fetch $2,750 apiece. 

The seventh stamp of the lot is the famous 
Newfoundland De Pinedo stamp of 1927. It 
was issued on May 21 of that year for the 
attempted flight of Commander Francesco 
De Pinedo, who was forced down at sea in 
his seaplane Santa Maria iI, found, and 
towed to the Azores. He finally completed 
his flight to Rome on June 1, 1927. Only 
300 stamps were overprinted, and most of 
them were used on letters. Three years after 
his flight, unused stamps of this issue could 
still be bought for around $100 apiece; a 
fair price today is $3,750. 

Indeed, there are fortunes in air-mail 
stamps! 


NOTICE TO SUBSCRIBERS 


Subscribers in the armed services 
who notify us of change of address 


are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
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LOW-COST FRAMING 
WITH PASSE 


This is what 


F gloss, cardboard, passe partout, poste 
or glue, cord, 


ly @ stapler, and the picture and mat. 


PARTOUT 


ASSE PARTOUT is an effec- 

tive and economical way of 
framing photographs, prints, and 
pictures from magazines. Its cost 
is so low that it allows taking ad- 
vantage of the low-price sale of 
fine prints offered at many of the 
country’s museums, something 
that may be just what's needed 
for filling a bare wall spot or com- 
pleting a modern room. 

The passe-partout tape used is 
gummed on one side for quick ap- 
plication. It is heavy enough to 
hold a large glass, picture, and 
backing. A variety of colors is 
available at stationery and art- 
supply stores. 

Have the glass, the picture to 
be framed or its mat, and the 
cardboard backing all exactly the 
same size so the passe partout can 


1] Obtein loss of the exact size of the picture Before going further, attach cord to the back 


mat ond cut @ backing of cardboard to fit it. 
All must be the some size for a satisfactory job. 


5 Gut strips of poste, partout 8" long 
the length and width of the glass, m 
the gummed side, and apply one strip at a tim 


for hanging the picture. Here it is don 
three staples at each end. Knots prevent slipping. 


6 Fras holf the width of the tope fo the gloss 
ond turn the other under. 
each end allows for folding to make neat corners. 


The 4" 


overlap ot 


make good contact and will 
hold firmly. Most museum 
prints and the like come with 
a border, but photographs 
and some other prints may 
require mounting on a mat 
for an effective showing. 
Paste or glue the picture to 
the mat only along a line at 
the top to prevent puckering. 

Attach a cord to the card- 
board backing before starting 
to frame the picture. This 
may be done with a stapling 
tool, using three staples for 
each end of the cord, or by 
threading the cord through 
holes and knotting. 

Sandwich the picture be- 
tween the glass and backing. 
Cut strips of passe partout %” 
or so longer than the length 
and width to allow for fold- 
ing over at the ends, moisten 
the back, and stick the strips 
one at a time first to the 
glass and then, folded under, 
to the cardboard backing. 
—Tom McCann, Posse-portout mountings will conibine with many decorative scheme: 


QM" the picture hos no. border, pre 
mounting it on a mat of he the glass and backing. Be sure the 
Paste it only of the top so it will not ‘arranged so the cord the top. 


7 As gach length of tope is turned under, press 
it firmly to the backing to make it secu 
At right, three museum prints framed on the wall. 


Saving Flyers in the Arctic 


I flew a search mission in Newfoundland 
based on such a tip turned in by a “Newfie,” 
as the Yanks call a native. The lost ship 
had last been reported over the field three 
weeks previously in zero-zero weather and 
had then just disappeared completely. The 
ASR crew of the field was still looking for 
it in spite of heavy snows that had fallen 
in the meantime. First we flew a grid pat- 
tern over the area where the “Newfie” re- 
ported that he had found what he believed 
to be pieces of a plane; then we really went 
down on the deck and took a closer look for 
anything that might indicate the crash. 
Two days later, the plane was found deep 
under the snow. 

Finding a crashed plane is one of the 
toughest jobs in the world, particularly in 
the northern wilds. Rarely does the ship 
finally come to a stop still resembling an 
aircraft. In summer, it most often looks 
like bits of metal sawdust sprinkled on a 
green carpet; on the deep winter snows, 
it is @ dark smear speckled with bits of 
tin foil. Frequent heavy snows make the 
search doubly hard, and years may pass 
before the wreck 1s located if it is in @ par- 
ticularly isolated area. 

‘Once the wreck 1s spotted from the alr, 
the searching plane radios directions to the 
ground parties proceeding trom the nearest 
base by dog sled, snow tractor, old reliable 
Army mule, Weasel, or “shank’s mare. 
Sometimes the rescuers are able to drop 
mechanized equipment for the salvage or 
repair and take-off of flyable planes and 
thus make a double rescue of personnel 
and plane. 

‘Take, for example, the case of veteran 
ATC pilot L. J. (“Chuck”) O'Conner. In 
February 1943, he was flying a Consolidated 

-87 (a transport version of the Liberator 
bomber) when he was forced down on the 
ice of an unknown and nameless lake in 
northern Canada. The plane was undam- 
aged but unable to get off again. The tem- 
perature was down to 70 below zero. Radio 
contact was made the following day, but, 
owing to the severe cold, the octant used 
to establish the location was two and a 
half degrees off, with the result that the 
plane was not found for a week. 

Once located, the crew were furnished 
with everything imaginable to make for 
arctic comfort—well, all right then, exist- 
ence. O'Conner and his crew served as a 
sort of involuntary testing laboratory for 
all sorts of arctic equipment under develop- 
ment. For 32 days they lived at the scene 
of the landing while ways and means were 
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(Continued from page 127) 


tried out to prepare a runway for the plane 
so that it might be flown out. 

A snowplow on a Ford tractor was 
dropped to them, along with other items of 
runway-building equipment, but the snow 
was too deep for them to move. Holes were 
chopped in the ice, and the lake water was 
pumped up and sprayed on the snow to form 
a frozen runway. This did not work. The 
water soaked into the snow and refused 
to freeze at all, merely making the snow 
mushy and even harder to handle. Event- 
ually, however, runways were cleared, and 
the plane was flown out. The scene of this 
rescue is no longer nameless, for the Cana- 
dians have since dubbed it Lac O'Conner. 

Much of the rescue work is possible 
through the use of sled dogs and their 
equipment. Nearly all of the 100 downed 
flyers brought out of the wastes since the 
inception of the ASR units in 1943 have 
owed their rescue in part to the use of 
dogs, many of them born in the service. 

‘The dogs chosen for the work are picked 
for their strength, speed, endurance, and 
good nature. Many are trained at the War 
Dog Reception Center in Montana, while 
others have been trained at Presque Isle, 
‘Me., where nearly 100 dogs and their at- 
tending personnel are stationed. 

In all, about 29 dog teams are spread over 
the U.S. Army bases in the North, Besides 
the huskies used with sleds, Saint Bernards 
are used as individual pack dogs or to pull 
pulkas, which are like snow shovels with- 
out handles, These small plywood, boatlike 
affairs can carry either several hundred 
pounds of cargo or an injured person 
through the underbrush. 

Working in close co-operation with the 
Arctic Search and Rescue Squadron are 
the crash boats of the Coast Guard and 
other service units, while inland, the RCAF, 
the Forest Services, and the State Police 
and ski patrols co-ordinate their facilities 
with those of the service. Natives, hunters, 
traders, and trappers also pitch in to help 
the rescue gang bring ‘em back alive to 
fly again. 

The splendid record of the Arctic Search 
and Rescue Squadron will serve not only 
as a tribute to American courage and in- 
genuity but as a foundation for all similar 
organizations for the greater safety and 
peace of mind of the millions of air travelers 
of the future across the arctic routes. Such 
travelers will remember with pride and 
gratitude the valiant and vigilant crews 
of the Arctic Search and Rescue Squadron 
of the Air Transport Command of the AAF. 
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Radar, for all its wonders, is 

only one of the fields in which 

General Electric science has 
worked for your protection. Among 
many other G-E achievements are 
better street lighting, which reduced 
night traffic accidents in one city 93 
per cent in ten months... . powerful 
x-ray units used by manufacturers to 
detect dangerous flaws in metal ...a 
way to help prevent disastrous fires on 
farms by means of a new hay-drying 
system. 

Working on developments such as 
these, G-E engineers and research 
scientists are helping to make life 
safer for everybody. General Electric 
Company, Schenectady, N.Y. 


saves lives. Central character of an 
ingenious apparatus to test street lighting is a 
tiny doll that represents the average pedestrian 
as seen at a distance. The complicated device 
measures visibility and glare. It was devised 
by General Electric engineers to help make 
streets and highways safer for night driving. 


Rader prevents collision. This actual photograph taken on 
the bridge of the “American Mariner,” U.S. Maritime Service 
‘Training Ship, shows General Electric's new peacetime Radar 
Electronic Navigator helping plot a safe course. The officer 
is looking at the G-E Navigator's radar screen which shows 


ships or planes, in fog or darkness, radar will warn pilots of 
unseen hazards, 


‘Bug-eyed auto was the car used in development of G-E Sealed 
Beam headlights adopted by the automobile industry. The 
Sealed Beam headlamps give more and safer light. Tests show 
that the average G-E Sealed Beam lamp gives 99 per cent as 
much light near the end of its life as it did when brand new. 
About 45 lamps of Sealed Beam type have been developed by 
General Electric for the Army and Navy. 


‘The best investment in the world is in your country's futures 


KEEP ALL THE BOW! 


you suy 


GENERAL @ ELECTRIC 
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DIEMAKER, 


G 


what’s the 
FILE 

for this 
JOB? 


Dv ta 


Reconversion means busy days for diemakers. 
‘And a good diemaker must have the ability 
to select The right file for the job. 

Because dies are infinite in their variety, their 
making calls for a wide range of file types, cuts 
and sizes. Nicholson's manufacture of files for 
this specialized field covers years and years. 

Many Nicholson regular purpose files in the 
American pattern are suitable for finishing dies 
with the more liberal specifications. For close 
tolerances and intricate designs, the slenderer, 
more pointed and finer cut regular types of 
Nicholson X.F. Swiss Pattern Files are recom- 
mended; and for small dies or extra-fine detail, 
Die Sinkers Files, Die Sinkers Rifflers and 
Round Handle Needle Files comprise a wide 
assortment of special shapes and sizes in the 
famous Nicholson X.F. Swiss Pattern line. 

BOOK “FILE FILOSOPHY’’ FREE 
fe diemekars and master mechenics. 


P.S. The file used on the job illustrated above (finish- 
ing’ the femole of a punch die not restricted to extra- 
clase tolerance) Is @ Nicholson Round in Smooth cut. 


NICHOLSON FILE CO. 19 Acorn St, PROVIDENCE 1, R. I. 


In Canada, Part Hope, Ont.) 


NICHOLSON 
FILES 2 “S 


PURPOSE Usa 
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What's Behind Atomic Power? 
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prying eyes, a ball-shaped mass of graphite 
blocks rose, toward the end of 1942, Sup- 
ported by wooden framework, the sphere 
contained six tons of precious uranium met- 
al. The blocks were embedded in a “lattice” 
pattern, occupying points corresponding to 
the corners of a cube, which had proved 
more favorable than mixing uranium with 
carbon at random. 

Safety precautions surrounded this ven- 
ture into the unknown, Through slots 
Piercing the strange reaction chamber, 
strips of cadmium or of boron steel, both 
absorbers of neutrons, could be inserted by 
hand or by remote electric-motor control to 
check the hoped-for reaction. They were 
kept in place during construction of the pile, 
for which its designers had figured out a 
minimum or “critical” size at which it 
should begin to work. As the pile took shape, 
one of these control strips was removed 
from time to time so that radiation meters 
could show whether the pile was in action. 

On December 2, 1942, with the sphere 
only three fourths completed, the telltale 
meters signaled a history-making message. 
The first self-sustaining chain reaction ever 
initiated by human beings was operating, 
‘That day, the exultant experimenters held 
down the energy output of the pile to half 
a watt, since they still had to learn how far 
they could safely unleash this new force. 
Later they ran the pile up to 200 watts, the 
limit at Which its penetrating radiations 
would not endanger persons in the univer- 
sity’s building and on the sidewalks. 

At the end of 1942, the total quantity 
of pure plutonium salts in the country 
amounted to about 500 micrograms—less 
than enough to make the head of a pin! But 
workers in the young science of microchem- 
istry consider as little as a single micro- 
gram enough for weighing experiments, 
titrations, and solubility tests. They took 
plutonium in hand and reported its chemical 
Properties as completely and accurately as 
if they had worked on pounds of it. This 
information would prove invaluable, for in- 
stance, in separating plutonium from other 
ingredients and products of the chain re- 
action in the pile. 

On paper, again, everything looked rosy, 
but there was a catch. At an estimate so 
rough as to give away no valuable secrets, 
it would take the experimental pile at the 
University of Chicago no less than 70,000 
years to produce enough plutonium for a 
single bomb. In contrast to the 200-watt 
capacity of the Chicago pile, a plant or 

(Continued on page 214) 
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@ It’s too bad when a car takes to 
smoking, for it brings on other bad 
habits. The engine becomes weak 
and droopy . . . wastes oil and gas. 
Commonest cause of engine smok- 
ing is worn-out piston rings. But 
the cure is simple, if you install 
HASTINGS piston rings promptly. 
They stop oil-pumping, check 
cylinder wear, restore performance. 
See your motor specialist 
HASTINGS MFG. CO. HASTINGS, MICH. 


HASTINGS 
PISTON RINGS 


TOUGH ox onronrme GENTLE on crunsea nus 


OCTOBER, 1945 


_, SMALL BACK ROOM SHOP" DOES BIG 
JOB WITH @é@zs.EQUIPMENT 


ser a, 


Great Production “Race” Creates New 
Opportunities for Skilled Craftsmen 


“The, Jaymac Con moved 10 All over the nation, shops like the one above will swing into 


and set'up iss shop in the small parts production, And thousands more will be needed 
From’ employees the 
roll grew to 19, tun 

out thousands of pars for Tt is a great opportunity for men with mechanical skill and a 
ment, The shop is neatly sincere ambition to get ahead. 


beck rove of a retail sore. 
in 1946 by big industry to keep assembly lines running smoothly. 

Set thowmsads of ‘pa 

100% Atlas equipped. 


You'll find a sound foundation for such a shop in Atlas tools. 
Atlas lathes, drill presses, milling machines, and shapers — pre- 
ade for precision work — will help you get started with 
imum investment, and give you the lowest possible oper- 
ing costs. Check into the possibilities in your community, Send 


Ld 
‘<& for the latest Atlas catalog today for complete 
ve 


ami 


tool specifications, accessories, and prices. 


= ATLAS PRESS COMPANY 


1055 NORTH PITCHER ST., KALAMAZOO 13D, MICHIGAN 
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Sky High Proving Ground 


High Lights on a High Test 


1. Oxygen supply for crew. 
2. Photo Panel Observer. Movie 


- Instrument panel; instruments 
can be rigged into many combi- 
nations for every type of test. 

|. Flight observer and cath: 


In this Wright Aeronautical flying laboratory, 
experimental models of Wright Cyclor 
engines are put through the grueling 
flight test. From this continuous research are 
produced more powerful and more efficient 
Cyclones for the commercial and military planes 


- Flight observer at engine oper- 
ating temperature recorder. 
Automatically records tempera 
0 times @ minute, 


equipment bay (cutaway 
w cabin interior). 
8. Volume 


measures fuel cons 
sumed during flight test. 
9. Pilot and co-pilot observer, 


of tomorrow. 


WRIGHT 


AIRCRAFT ENGINES 


10. Wright Cyclone with cowling 
cutaway to show installation. 


Send for “ENGINOLOGY" — 25¢ 
ab of 


cuRTISSYgY WRIGHT 


FIRST IN FLIGHT 
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1 SEE HE 
smoxes 1.C. 


YU 
You'll see when you smoke I.C. 


You too will be a wise bird... you too will be flying 
Jugh ... when you smoke I,C.! How it makes the ladies 
linger! There's a real reason for that remarkable Irish 
Castle “aroma-appeal.” In fact, there are 8 reasons! 
Master-blender Willoughby Taylor eyed all the far- 
flung regions of the world and selected 8 top tobaccos 
to be blended into Irish Castle Smoking Mixture. 
Turkish for mellowness . . . tangy Virginias for fra- 
grance .. . Latakia for zest, and Perique for spice . . 

sound White Burleys for body and satisfaction. You'll 
see when you smoke 1.C.1 


GET ACQUAINTED SPECIAL 


For a limited time {ond only if your deoler is out of 
stock) we'll send you o half-pound humidor of Irish 
Costle Pipe Mixture for only $1.10. Mail coupon with 
cosh of check to Penn Tobacco Co., Dept. PO 
Wilkes Borre, Po. 
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plants totaling an output of 500,000 to 150,- 
000,000 kilowatts would be needed to turn 
out a couple of pounds of plutonium daily. 

In one of the most sensational gambles 
of all time, the high policy makers at Wash- 
ington—meaning the President of the United 
States and his top military advisers—de- 
cided the moment had come to push in 
stacks of big blue chips. Mass-production 
plants costing fortunes apiece, would rise at 
‘once to produce our new atomic explosives. 
Not a moment could be spared on pilot 
plants of intermediate capacity. We would 
go in one breath-taking leap from a mere 
pinhead of production to making atomic 
bombs. 

Mutual agreement between Prime Minis- 
ter Churchill and thé late President Roose- 
velt led to the selection of America, far 
from danger of bombing, to put theory into 
practice. To make U-235, more calutrons 
than the University of California ever 
dreamed of were assembled in a great fac- 
tory of the Clinton Engineer Works. To 
speed matters, each calutron had been made 
to do the work of several by equipping it to 
produce a series of multiple beams instead 
of a single one. Now, too, early exploration 
of every conceivable way to make U-235 
proved its worth. A “thermal diffusion’ 
process had been bettered only slightly by 
the electromagnetic process using calutrons. 
Now the best parts of each were combined, 
and a thermal-diffusion plant fed enriched 
‘U-235 to the Clinton calutrons, with a cor- 
responding gain in total output. This ef- 
ficiency has been constantly improved since 
the Clinton plant went into large-scale pro- 
duction of U-235 during the winter of 
1944-1945. 

(Continued on page 218) 


‘Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed, Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1, OHIO 
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Gung “Airacobra, Aveng?r, Corsair, Hell- 


Sa cat, Lightning, MAstang, Thunder- 


a bolt, Black Widow, Wildcat”—these 
and other equally(lescriptive fighting 
ae names were the s/ourge of the vaunted 


-= Luftwaffe—have/ alletrrt™cleared Jap- 
infested skies./ There's one more 
te name commoryto all of them that just 
naturally belohgs with such a world's 
ee champion tefm—and that is CHAM- 
Py PION Spar Plugs. 
li The Chamyion Spark Plugs you buy 
Lah for your yar are blood brothers to 
tang these aircraft Champions. Naturally 
they insyre an extra measure of per- 
Mud forma she economy and depend- 
we ability jn every engine. 


CHAMPION SPARK PLUG COMPANY 
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The RCA Radio Altimeter assures that the last mountains have been passed before letting down to the airport in the valley below. 


Measuring “every bump on the landscape’ 


A radio altimeter—indicating exact 
height above land or sea—is another 
RCA contribution to aviatio 

Old-style altimeters gave only the 
approximate height above sea level 
—did not warm of unexpected “off- 
course” mountains. 

To perfect a better altimeter was 
one of science's most baffling prob- 
lems. So RCA developed a 
ment so accurate it “measures every 
bump on the landscape” from the 
highest possible altitud 0 Sen 
sitive it can measure the height of a 
house at 500 feet... and “see” 
through the heaviest fog or snow. 
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-at 20,000 Feet! 


All the radio altimeters used in 
Army, Navy and British aircraft were 
designed and first produced by RCA. 
This same pioneering research goes 
into every RCA product. So when 
ou buy an RCA Victor radio, 
Victrola, television receiver, even a 
radio tube replacement, you enjoy a 
unique pride of ownership. For you 
know it is one of the finest instru- 
ments of its kind that science has yet 
achieved. 


Radio Corporation of America, 
Radio City, New York 20. Listen to 
The RCA Show, Sundays, 4:30 P.M., 
E.T., over the NBC Network. 


‘The RCA radio altimeter i 
‘major contribution to the safety 
‘of commercial flying. The sec- 
jon at the left sends the radio 
res to earth and back again 
the right — 

es to the mil- 
ls the 
e's exact 


g these w: 

of @ second 
navigator the pl: 
height in feet, 


RADIO CORPORATION of AMERICA 
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When 
pepered walls begin to pee] 
e€] 


the kitchen curtain starts ¢o rip? 
Donit let that bother you. 
Quick! Take a strip of Texcel Tape ¥ 
‘And mend it good as new. U 
(Texcel mends securely the “stckum's" bonded on!) 2 


Yes, Texcel is an improved tape 
“whose ‘stickum's’ bonded on! 

Tt won't come off, it wont dry out, 

tt holds with lots of brawn. 


Se make a mengal note ri 
pore gi 
improved Texcel Tape will be Ae, 
The firs brand youll ask for. 


INDUSTRIAL TAPE CORPORATION 


Texcel Tape 


CELLOPHANE TA 
PE = STICKS WITH 
A 
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CLEAN ENGINES 


TO CLEAN OUT 
THE ENGINE 


Smooth running, long 
a clean engine-an engine free of sludge, gum 
fand acid which accumulate in the lubricating 
Glan and unresponsive. Thewe petroleun ree 
lnresponsive. jeum rel- 
ues are a major factor in destroying engines. 
LOOSITE and SILOO, swift-working solvents 
ues act quickl 

judge, gum and 
‘engine—then SIL 
oil Keeps it clean. 


maximum performance and longer 
your car. 

‘Ask your garage, service station of auto dealer 
for the LOOSITE and SILOO treatment—chen notice 
the way your engine responds. Your car will run 
better and last longer. 


Hf you heat with oll — write for information on 
S1LO0 FUEL OIL TANK SOLVENT. 


TROLEUM SOLVENTS CQRPORATION 
331 Madison Avenue, New Xtk 17, N. Y. 


—— 
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Simultaneously, the experimental pile for 
producing plutonium at the University of 
Chicago had given rise to giant counter- 


| parts at the Hanford Engineer Works on 


the Columbia River in the State of Wash- 
ington. Conveniently close at hand, the 
river provided the huge volume of pure, cold 
water required to cool the immense graph- 
-ite-uranium piles. 

Permanent carbon piles, which do not have 
to be dismantled after use, have been found 
best for mass production. Pure uranium 
rods, instead of lumps, pass through cylin- 
drical channels in the pile. This facilitates 
inserting and removing them by remote 
control, for no one can approach the dan- 
gerous radiation from the piles. The raw 
material, uranium, is not dangerously radio- 
active. Neither is plutonium, unless it gets 
into the body, where its rays and chemically 
poisonous character make it one of the most 
deadly substances known. But the real 
trouble comes from some 30 other elements, 
including radioactive xenon and radioactive 


| fodine, released when the uranium atom is 


split. Therefore, workers are shielded from 
each pile by thick walls of concrete or other 


| protective means, while special precautions 


assure that neither waste water nor stack 
gases will contaminate the river or air. 
Plutonium-bearing slugs of uranium, on 
their way to the separation plant, still show 
intense radioactivity. So they are passed 
through a “canyon,” heavily walled with 
(Continued on page 222) 
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OIL RANGES AND WATER HEATERS 


ive clean, uniform heat 
trol 


‘© patented INNER-FLOW construction feeds 
evenly, prevents shrinking, stretching 


ty to install, adjust and remove 


PERFECTION STOVE COMPANY 
CLEVELAND 4, OHIO 
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Chores made LIGHTE: 
sii all our lives n 


1 PERFECTION 
a ES & 


1. We're going to have 
Perfection Oil-Burning Heaters 


to keep the whole house 
and livable in winter. 
without work or dirt, Think of 
it! Dial control will give a 
degree of heat we want—mucn 
little! Heat-directing shut- 
ters send warmth where we 
want it, Blower and humidifier 
extend heat range and increase 
home comfort! 


PERFECTION 


2. We're going to have 
«@ Perfection Oil Range— 


and that means a bright, cheerfu 
convenient kitchen! Tif cook bet 
meals hecause each of the 
Power” burners will give me instantly 
the degree of heat I need for best 
results. The “Live Heat” oven will im- 
rove my baking. We're going to get 
rerfection’s odorless, sootless, effort- 
less cooking heat! And through 
Perfection—time for better living! 


3. We're going to have 
Hot Water: 


all we want of it conveniently 
on tap all the time—thanks to 
the modern Perfection Oil- 
Burning Water Heater. No 
more hazardous heating in 
kettles and ing for us 
=not with in! 


Onty Timited models cxaitabte 
ual presew 


The Mark 
of Quality 


@ RANGES + HEATERS « HOT WATER HEATERS 


7785-B Platt Avenue © 


OCTOBER, 1955 


BUY WAR BONDS 


Cleveland 4, Ohio 


219 


Fine for boys....and fine for Motors, tool 


Getting out on boats is. grand thing for boys. It makes them water- 


wise and “fish-wise”, clear-thinking and resourceful in emergencies. It nurtures 
all the priceless qualities that make for manliness and good sportsmanship, 


Getting out on boats is also a great thing for outboards, In fact, it means 
just about ererything in developing and perfecting truly fine outboard 
motors. And this is the overshadowing advan‘ ge Evinrude offers, 36 years 
of getting out on boats . . . 36 years of studying, testing, proving and im- 
proving countless models on thousands of boats of every type . . . from 
humble fishing skiffs to spectacular assault craft. Matured, perfected, com- 
pletely satisfying performance is something you can bank on , , , when you 
choose a postwar Evinrude! EVINRUDE MOTORS, Milwaukee, Wisconsin, 


=a aemoen EVINRUDE- 


OUTBOARD VK MOTORS 
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WHEN IT'S 
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BUY TO LAST 


You can usually rely upon 
the services of the dealer who sells products 
of KNOWN high quality... brands that have 


enjoyed public acceptance over the years. 
T ECTRIC 
Philadelp 
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how long will 
your watch run 
without winding 


Croton Waterproof Aquamatic 
Needs No Winding at all! 


Ordinary watches stop running in about 
36 hours. But Croton Aquamatic winds 
by itself—natural motions of your wrist 
keep it wound. Wear it night and day 
it won't “run down”. 


13.5% MORE ACCURATE, TOO! 
In © 30-day comparison test recently completed 
by on impartial laboratory, Croton Aquamatic 
‘achieved astonishing accuracy compared to the 
‘everoge of nine nationally-fomous. stem-wind 
watches. Three Croton Self-Winding Aquamatics 
proved 13.59% more accurate. Wear it when 
you swim or bathe—it’s waterproof. Added fea- 
tures: shock-resistant, unbreakable crystal, sweep 
|} second hand, radium dial. All the things ¢ mon 
b wants in a 17-jewel watch (plus self-winding) 


for only $49.50. red. Tax int. 
8. Write for free Booklet Ka0 
(Croton Watch Caw, 8 We Aith Sty Ne Ye 3D 


Cote? 


WATERPROOF AQUAMATIC 
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| they are dissolved, centrifuged, or preci- 


What's Behind Atomic Power? 
(Continued from page 218) 


concrete and almost completely under- 
ground, consisting of a row of cells where 


pitated, all under remote control from above 
ground. Eventually, a solution or precipitate 
of plutonium, freed of all impurities, is ob- 
tained. Success of this operation has ex- 
ceeded all expectations. The first pile be- 
gan operating in September, 1944, and all 
three piles—widely separated for safety— 
were working by the summer of 1945. 
Perhaps no spot farther from the beaten 
trail could be found than the site of Los 
Alamos, in New Mexico, on a mesa about 
20 miles from Santa Fe, Here was secretly 
set up one of the finest physical laboratories 
in the world, accessible only by a winding 
mountain road. It was to be the birthplace 
of the first atomic bomb. Nobody knew how 
to make one—but here they had ideas. 
One of the most perplexing problems was 
how to detonate the bomb. Suppose, it was 
suggested, that pieces of uranium 235 or of 
plutonium were arranged in a lattice, so 
that they would be just too small or too 
far apart to explode spontaneously, Now 
imagine that a supplementary piece was 
added to one of them, increasing its size and 
starting a chain reaction. Wouldn't there 
be a bang—and nothing left after it? 
Some objected. The reaction would go 
off too soon, and would be all over before it 

did any damage, if the intruding piece were 

introduced by ordinary mechanism. All 
| right, then—how about shooting it in with 
| something like a gun? Pencils came out 
| and scribbled equations. Yes, it looked rea- 
sonable, but you would have to try it. 

‘The materials from the East had arrived. 
Experts assembled a model of an atomic 
bomb and hung it from a steel tower. 
Spectators were shooed back to safety miles 
away. A blinding flash lit up the plain like 
lightning. The tower had vanished in vapor. 
Some of the observers were bowled head 
| over heels. None told what he had seen. 
| Then came the news flashes, An atomic 
| bomb equivalent to 20,000 tons of TNT had 
| wiped out the Jap army base at Hiroshima. 
A second one devastated Nagasaki. Japan 
surrendered. World War II was over. 

Was it worth $2,000,000,000—the figures 
are President Truman’s—to drop these two 
bombs? It would be a bargain, if only to 
shorten the greatest world conflict that his- 
tory has seen. But it has done far more 
than that. It has clinched man’s mastery 
over the atom’s giant power, for untold good 
or evil as he may choose to use it. 
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KEEP BUYING 
WAR BONDS 


NODIM-OUT-because 


1 They stay 
for the life of the unit 
do not lose thelr effi- 
ciency, as earlier-type 
headlamps do. 


NO BLACK-OUT—be- 
cause Guide Sealed 
Beam units provide the 
double protection of a 
bulb within the sealed 
unit. Ifa lens is cracked 
they do not fail—they 
‘will light the way safe- 
ly until the damaged 
unit can be replaced. 


| GUIDE LAMP DIVISION OF GENERAL MOTORS CORPORATION 


Next time you need a new | 
Sealed Beam unit, tell your 
automotive service man you 

int a Guide unit. It costs 
no more. 


LET SAFETY SHARE THE RIDE—REPLACE WITH GUIDE 
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HIGH LIFE 


MILLER BREWING COMPANY + MILWAUKEE, WISCONSIN 
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All through this war, thousands of letters 
have been pouring in from our fighting 
men on all fronts, In every instance, the 
letters tell how Harley-Davidsons stand 
up under severest conditions of heat, cold, 
mud, rain and snow. Always, the letters 
end something like this—“Want to get 
this war over quickly and get back to 
those good old motorcycling days. A new 
4 


A 


Nowe scsiciasacnrnetineamet 


Address. 


City State. 


A 
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HARLEY-DAVIDSON MOTOR COMPANY, Dept. PS, Milwaukee 1, Wis. 


Please send at once free copy of 24-page “Ent 


husiast"” Magazine, 
filled ‘with ‘mocorcycle action pictures and thrilling stories 


Harley-Davidson will be my first buy.” 
Okay, fellows. The new Harley-Davidsons 
will be ready soon after the shooting is 
over. And you can count on it that they 
will have the same stamina, rugged con- 
struction and dependability that made 
them World Champions before the war 
— world beaters during the war. 


HARLEY-DAVIDSON 


Swift action against danger and lawlessness de- 
mands constant vigilance on the part of scout car 


police and utmost reliability in their equipment. 
That's why thousands of police cars throughout 


being to clean and regap them every 
5 recommended by AC— worn plugs 
1d promptly with AC's of correct Heat 
jay's fuels. Why not insure utmost 
reliability in spark plug performance for your en- 
y following the same easy method? Your 
ier, run better and save you 
money In fuel and olf expense. 


CLEAN SPARK PLUGS ‘ 
SAVEUPTOONEGAL- 


LON OF GAS IN TEN 


DON'T LET UP NOW—KEEP ON BUYING 
WAR BONDS — LET'S FINISH THE JOB 
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What Next with the Atom? 


(Continued from page 67) 


plished, there would be no real difficulty in 
transmuting metals and building new, man- 
made elements of the types that we need. 

Electrically driven motorcars have long 
been attempted; and, if rather inefficient 
transmission is no disadvantage, automo- 
biles could be driven by cables from “trans- 
formers” sunk below the surfaces of all our 
main roads. Houses could very well be 
heated by invisible inductors and lighted by 
invisible lamps. As for cooking, enough 
energy could be produced from material the 
size of a pin point to roast a joint every 
day for years on end. 

‘The greatest disadvantage of electricity 
still is inefficient storage and the expense 
of transmission. The not-at-all-impossible 
problem remains of discovering how elec- 
trical particles from fission (separation) 
can supply us with electricity for industrial 
uses. At one stroke, this would remove the 
necessity for central power stations and 
make it a simple matter to operate elec- 
trical apparatus from local energy sources 
at a cost far below that of any modern 
prime mover. 

Much has been written lately about con- 
trolling the weather. The weather is a 
matter of geological conditions and geo- 
graphical position relative to mountains, 
lakes, and seas. Possession of power on a 
scale almost inconceivable today would 
make removal of quite an appreciable 
mountain chain an economic proposition. 
To destroy an island, create a lake, or dam 
the Gulf Stream, as proposed by the Soviet 
Union quite recently, now becomes a ques- 
tion of civil engineering—of great magni- 
tude, it is true. 

An area which is usually overcast by 
clouds might well be broken up by firing 
rocket bombs into the substratosphere, and 
one visualizes an extraordinary state of af- 
fairs far in the future when nations may 
have to agree as to the kind of weather 
that is desirable, and as to whether one 
country may have fine weather while others 
suffer the miseries of storms that have 
been relocated. There is no inherent reason, 
given unlimited power, why the North Pole 
could not be warmed and cultivated, or 
why Sahara shouldn't become an important 
wheat-growing area with its own heating, 
lighting, and irrigation systems—all driven 
from this change of matter into energy. 

Above all, let us not waste time by think- 
ing that war can be ended by additional 
horrors. The power of the atom bomb can 

(Continued on page 230, 
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On D-pay Minus ONE, time stood still. It was 
midnight in the Air Force briefing room... 
midnight on the ist... midnight on the Nor- 
mandy beaches. 

Ic was late—later than we in America 
knew. V-2 was dropping out of the skies 


without warning. Nazi scientists, hi 
Bavarian mountains, were working on 
3000-mile rocket bombs. It was late... but 
the United Nations were ready. 

We were ready, for one thing, because we 
owned the air. Our phenomenal plane pro- 
duction had been matched by our output of 
trained pilots and crews. And the manning 
of our air armada was made possible, in n0 
small measure, by Link training. Here's how 
Link Trainers—standard with our Air Forces 
—save lives, time and money: 


1. The Link equips pilots to 
fly by instruments alone, in 
darkness and rough weathes. 
It reproduces, with remark- 
able fidelity, practically all the 
flight characteristics of an air- 
plane—safely, on the ground. 


Cee 
“ute $i 


2. Pilot training time in the air on instruments is 
cut in half by the Link. The trainer can operate 
24 hours a day, moreover, unaffected by visibility 


or weather. 


3. Operated in a room for a few cents’ electricity 
per hour, the Link saves untold quantities of costly 
airplane fuel, cuts the need of hangars, runways, 
repair shops. Taxpayers’ dollars thus saved can be 
ut to more effective purposes. 
Link Trainers, steadily improved to keep 
pace with advances in aviation, will con- 
tinue to be a key factor in the preparedness 
of our Air Forces. 


Link 
Aviation Devices, Ine, 


BINGHAMTON, N.Y. 


Makers of Link Trainers, Crew Navigation Trainers and other devices contributing to the safety of flight 


OCTOBER, 1955 


227 


THE SPHINX USED 
T0 LOOK DOWN UPON: 


ERLING 


LHS has never 
turned out 
more pipes, in the SO years of LHS 

, $0 great is 


better pipes, nor 


a en depleted. 
But, good news—with war's end 
more and more LHS pipes are 
now available for our civilian 


friends, Not all models yet 
but a big selection, and all 
pre-war quality and work- 
manship. Your dealer has 
them, 


5) 


‘Model No 21 
Antique Finish 


WAPIRTED 
SRIAA 


‘Alain plain fish 
Dozens of other 
Also LHS hardiome models 
Sternerest 14% 
Specially selected 
imported briar. 
TAK gold bond. 
Plain ond antique 
finishes . . $7.50 


vr 
ue 


Reo.U.S.Pat OF. 


FREE—"Pointers on Pipes"—Write 
L&W STERN, INC., Stern Bidg., 56 Pearl St., Brooklyn 1, N.Y 


228 


WORK BETTER! 


SAVE YOUR EYES! eo 


& 


‘You can see objects greatly magnified with 
the clarity and comfort of normal vision when you 
wear a Magni-Focuser. This new binocular magnifier 
provides third-dimen ision. Tt re- 
lieves eve-strain—reduces fatigue—lessens the chance of 
accidents, It makes all precise work easier, faster, 


Let a Magni-Foc 
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dealers in photographie supplies. If your dealer 
supply you, write us for literature, 


EDROY PRODUCTS CO., 480 LEXINGTON AVE., NEW YORK 17 
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Binocular Eye Loop 


The original hand tool and today’s finest for work 
on any metal, alloy, plastic, wood, horn, bone, 
glass, etc. Fits your hand comfortably, perfectly bal- 
anced, weighs only 12 ounces—it's the “non-fatigu- 
ing” tool. And Handee’s usefulness is as extensive 
as the number of quick and easy-to-change acces- 
sories you own . . . choose from more than 300 in 
the Chicago line. Operates on AC or DC current at 
25,000 r.p.m. With 7 accessories, postpaid $18.50 
Write for free new 64-page catalog 
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Heres the Big News about New 


Static-Free FM Radio 


* (F-M..."Frequency Modulation”—sensational new method of radio broadcasti 


) 


not imitation 
... Zenith collaborated with 
the originator in bringing F-M 
to its present peak of perfec- 
tion. Through long experience 
in operating its own 50,000 
watt F-M station, and 
through important new Radi- 
onic developments, Zenith 
will have F-M radios with the 
touch of genius. 


Not even thunderstorms ....or ‘Smooth as satin tonal realisin 
other natural static will mar: will be a feature of Zenith 
a Zenith F-M radio's life-like M radios. You'll hear mu- 
tone. No popping or crack- : sic and voices against a back- 
ling to annoy you, because drop of velvety silence. No 
all static or interference will electrical noises, no distorted 
be virtually abolished. And sounds .. . just pure, unin- 
only a Zenith will have a terrupted listening pleasure, 
new way to increase listening When youhear it you'll agree 
it has the touch of genius, 


3 


alive! First, 
ay to repro- 
duce record music ends all 
needle-noise, scratch and rai 
tle. Then, the music goes 
through the static-free F-M 
radio circuit. The result—all 
the hidden beauty never 
heard in records before, plus 
the tonal realism of F-M. 


stations with genuine Zenith 
F-M. It will beas superior as 
a sharp photograph is to an 
out-of-focus snapshot. Each 
F-M station will tune in with 
razor-sharp precision and 
stay on the beam until you 
turn the dial. 


For the Best in Radio Keep Your Eye on Zenith 


ecm RADIO 


RADIO + FM + RADAR « TELEVISION + RADIO-PHONOGRAPHS * HEARING AIDS 
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SERVICE 
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What Next with the Atome 


(Continued from page 226) 


be made a power for good only by general 
desire, never by law. It is not many months 
since the world listened to various impor- 
tant people propose to maintain peace by 
the simple process of barring warlike na- 
tions from “strategic” materials, They ap- 
parently did not have the imagination to 
realize that tungsten, nickel, and cellulose 
may be of little more value in 20 years’ 
time than the materials needed to make 
bows and arrows. 

There is no more reason why the new 
bomb should abolish war than there was for 
gunpowder, a few hundred years ago, to 
produce peace in the era of swords and 
pikes. It is, perhaps, a useful commentary 
upon modern civilization that the devasta- 
tion of Europe recently accomplished was 
but little greater than was inflicted more 
than a century ago; the only visible differ- 
ence is that this task took our forefathers 
25 years whereas we have been able to do 
it equally well in less than six years, 

Let us now look farther ahead than mere- 
ly attempting to think belatedly of new 
methods of defense and wondering if some 
local radioactivity can explode atomic 
bombs before they leave the enemy's fac- 
tory. We have heard that the atomic bomb 
cost $2,000,000,000. It is difficult to think 
of any peace project which would have re- 
ceived such enthusiastic support. But this 
development offers scientists at least one 
hopeful thought—secrecy is quite impos- 
sible. Given a comparatively small sum, no 
nation will have the slightest difficulty in 
solving the problem of this bomb. 

‘The problem of controlling atomic power 
is far more difficult—but that, too, we will 
achieve. It will bring opportunities and 
luxuries—streets and clothes warmed by 
electricity, better food, enormously impor- 
tant medical advances—and many more 
things for which the heart of man has 
yearned for many years. 

Given freedom of research, at a fraction 
of the cost we have devoted to war, we 
may eventually reach a time when the proc- 
ess of converting matter into energy will be 
reversed. Partial creation of uranium ele- 
ments is a small example. Success may one 
day bring transference of matter via the 
ether into the realm of practical physics. 
One is tempted to suggest that sooner or 
later—although it may easily be disproved 
in our present happy state of ignorance— 
the “broadcast” of a pound of sugar to a 
suitable receiving station will be the day's 
big news in the world’s newspapers. 
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How Radar Will Help You 


(Continued from page 87) 


there is no reason why this system should 
not be used also by land surveyors, par- 
ticularly in rough, unexplored country 
where it may be difficult to set up a transit 
or measure a base line with rods and chains. 
One requisite for safe aerial navigation 
is a knowledge of the plane's altitude above 
the nearest terrain, For this there is a 
working answer in the “absolute altimeter,” 
a simple kind of radar that projects its 
res downward and measures the time 
1. ...+, dor their return from the nearest 
ground. Another safety problem—preven- 
tion of collisions with other airplanes—can 
be solved by adapting one kind of radar 
used by combat planes. Also used in the 
war was a small and simple radar known as 
TW—for “tail warning”—which is placed 
in the tail assembly and rings a bell to 
warn the pilot if another plane is approach- 
ing from the rear. Turn one of the “tail 
warnings” around and have it face forward 
from the nose or a wing of the plane. Then, 
as you flew blind through a cloud, a bell 
would ring if you were coming within range 
of collision with another plane, or if a tall 
structure happened to be in the way. 
Everything that has been said about air- 
plane safety and navigation applies also to 
surface vessels, except that ship navigation 
by radar is easier for two reasons: first, be- 
cause the ships move so much more slowly; 
and second, because altitude finding is out 
of the picture, since ships are always at sea 
level. Besides, ships can mount heavier 
equipment, such as search radars that will 
show coastlines, projecting rocks and reefs, 
harbor buoys, icebergs, and other ships. 
Eventually, as radar systems are greatly 
simplified, some adaptation of the interroga- 
tor-beacon system might be used to pre- 
vent collisions of automobiles and railroad 
trains. For instance, for use in fog, every 
automobile and train might some day be re- 
quired to have an interrogator installed 
alongside its headlights and transponders 
installed both front and rear. Thus there 
would always be warning against either a 
rear-end or a head-on collision. But this 
is not likely to be a thing for today or to- 
morrow. Radar equipment will have to be- 
come a lot cheaper before we can expect its 
installation to be required by the various 
state motor vehicle bureaus. At any rate, 
some such system appears much more prac- 
tical for the foreseeable future than the wild 
ideas voiced in some quarters about having 
a televisionlike screen in your car that 
would show every fence post ahead. 
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Compulsory Training 
(Continned trom: page 68) 


they can make a single effective hit. But 
the point is that navies will be needed just 
as long as sea transport is the cheapest 
and most effective means of transporting 
bulk freight. The sea is primarily a high- 
way, and sea warfare is for the single pur- 
pose of getting the free use of that highway 
for oneself, whether for military or com- 
mercial purposes, and denying it to the 
enemy. Now let's get back to our trainees. 

Of the 650,000 trainees who go each year 
to the Army, some 40 percent will be as- 
signed to the Army Air Forces, 35 percent 
to the Army Ground Forces and 25 percent 
to the Army Service Forces. 

Every one of the trainees will get a 
period of basic training—about nine weeks. 
That period will be the same for the Navy 
and the Marine Corps. During this period 
the young man will learn how to take care 
of himself, his uniform, and his basic equip- 
ment; he will be taught the rudiments of 
drill, first aid and personal hygiene, mili- 
tary courtesy and discipline, and various 
other basic subjects. He will get physical 
training daily, and he will have to do some 
marching. (The foregoing is the Arm 
basic training; in the Navy it will be a little 
different.) 

After that, the trainee begins specialized 
individual training. And that is where the 
drill sergeant, old style, fades out of the pic- 
ture and the scientific drill sergeant takes 
over. A year is just about time enough to 
train a young man in one special job—one 
of the innumerable specialties which are 
necessary for the operation of the vast and 
complex technical mechanism of a modern 
fighting force. ‘ 

If he is in the Navy, he may be a gunner's 
mate, signalman, machinist's mate, fireman, 
painter, telegrapher, cook, or one of a host 
of other specialists covering almost every 
possible kind of job. 

Now, how about the Army? 

Take the Army Air Forces first. Basic 
training, of course—and a lot of physical 
tests to see if the lad is fit for flying duty. 
If so, he may learn to be an aerial gunner, a 
flight engineer, or a radio operator. If he 
has the necessary physical and mental 
qualifications, he may be picked as material 
for pilot training, but to get that he will 
have to accept a further period of service, 
take a pilot’s course, and qualify for a com- 
mission. If he is not picked for flying duty, 
he may learn to be an armorer, machinist, 
metal worker, welder, or one of a number 

(Continued on page 242) 
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“ll have to hang up, dear—one of the boys | 
wants the phone...’ 


“EveREADY” No. 6 dry cells are still serving in vitally im- 
portant field telephone equipment for our Armed Forces. 
But substantial quantities of these extra-powerful, 


life batteries are available for civilian use—for radios, 
systems, doorbells, buzzers and other battery-operated devices. 


Famous “Eveready” No. 6 dry cells give you dependable 
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Compulsory Training 
(Continucd from page 238) 


of other specialists. Where’s that drill ser- 
geant? He's still pretty scientific. 

‘And when we look at the Army Service 
Forces, we find the same demands for spe- 
cialists in the Adjutant General's Depart- 
ment, the Signal Corps, the Medical De- 
partment, the Chemical Warfare Service, 
the Transportation Corps (rail, water, and 
truck), the Ordnance Department, the 
Quartermaster Corps, the Finance Depart- 
ment, and the Corps of Military Police. 

Finally, we come to the Army Ground 
Forces. Here the principal emphasis will 
be on the handling, use, and maintenance of 
weapons and equipment, as far as individual 
training is concerned, and will include air- 
borne practice. 

Of course, individual training will have 
to be combined with team training to some 
extent. The individual rifleman must be 
taught to function as a member of a squad, 
and the individual squad to function within 
the platoon and the company. Just so, the 
individual air mechanic must learn to func- 
tion as a member of a ground crew for a 
given plane, and the ground crew must learn 
how to work as part of a squadron. Toward 
the end of the year will come large-unit 
training, in which the trainee will be able 
to see what his part is in the big team, and 
extended field exercises will bring the year 
toa close, This again is the Army; in the 
Navy, the final windup will be a long cruise 
‘at sea, with appropriate maneuvers and 
exercises. 

‘The thought I'd like to leave with you is 
this: these young men will be trained to 
defend their country, if need be, with the 
most modern weapons and devices. Even 
while they are training, a national research 
and development agency will be hard at 
work improving on the weapons they are 
using, devising better methods, testing out 
every new invention and discovery. Each 
year’s batch of recruits will have something 
new; but the individual basis of training re- 
mains sound and useful. It will be useful 
to the nation as a protection and a support; 
it will be useful to the individual who re- 
ceives it in all his after life, for we live in 
a scientific and mechanical world where the 
scientific drill sergeant has his place in 
peace as well as in war. For every Ameri- 
can boy to live'for a year with machines, 
tools, gadgets, and instruments — using 
them, repairing them, servicing them—will 
be a good thing for the boy and a good 
thing for the country: and that is exactly 
what “military training" means nowadays. 
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authority on accuracy 
in your shop! 4.2%) 22x & 


measurement. You can be the ‘accuracy man” 
your shop. Learn to work with genuine Ford 
“Jo-Blocks,” guaranteed accurate to within 4 or 
8 millionths of an inch, plus or 
Warr rons minus. For as little as ‘$23 list 
BOOKLETS! 
‘An absorbing a 
OF the seareh for 


recisions A new 
Be“tune’ Catalog $ 
of ord JowBiocks 
an 


American-made Jo-Block, made 

‘only 
FORD MOTOR COMPANY 

. Jobansson Division 

Dept. 1110, Dearborn, Michigan 


Joi 


rack, 


SG 
BLOCKS 


“Learn to Shoot 


aysMANSHIe 
Send for a 
this FREE 
booklet! 


Many thousands are 
learning to shoot 

‘or to shoot better... with this fascinating, FREE, 
48 page booklet, prepared in cooperation with 
the National Ride Ass'n. Covers the auchor- 
itative, government-approved, pre-induction 
Rifle Training Course. Improves the scores 
of even experienced shooters. Send TODAY. 


“Mossberg. facili 
time models. TI 


NEW HAVEN 5, CONN. 
59710 ST. JOHN STREET 


OCTOBER, 1945 
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THE BLEND OF 


Sportsman Pipe Mix- 


ture is a choice assembly of the 


by experts in putting divergent 
flavors and fragrances together 
+++ A mixture that's a triumph 


More contentment for the 
and more pick-up for 


ern 


PIPE MIXTURE 
The Champion of Blends 
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THE NEW AGE OF CHEMISTRY 


As peace comes the amazing miracles of our chem- 
ists wiich have played such an important part in 
1g new and better standard: 
Ith, more comfortable living. greater prosperity, 

New Age of Chemistry offers splendid oppor- 
tunities for a bright and successful future to young 
people interested in chemistry. 


ato. uv. 5. rar. OFF 


EMCRAFT 


Chemeraft will help you, as it has helped other boys 
and girls for over 80 years, to understand the prin- 
ciples of chemistry. And performing the many 
periments explained in the manuals is a source of 
exciting enjoyment and entertainment. 


‘This is Chemeraft Outfit No. 5, with 61 chemicals and 
pleces of apparatus, It contains special features and the 
manuals describe nearly 600 experiments. Price $3.00 

Other Chemeraft Outfits from $1.00 to $3.50, $10.00, 
$15.00, and $25.00. If your dealer is out of stock, you 
may order from us. 


Booklet describes fully 

craft Outfits, 
home, and tells 
some of the amazing 
things made possible 
by “chemistry, MATL 
COUPON, 


‘The Porter Chemical Company 
54 Prospect Ave., Hagerstown, Md. 
“The Age of 


Gentlemen: Send me your Free Booklet, 
Chemistry.” 
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FREE! MOST COMPLETE 


RADIO PARTS 


CATALOG 


EVERYTHING in RADIO 
ELECTRONICS for Training, 
Maintenance or Repair 


Geil Winding Celcolator Copocitance Coleulator 
No.37-953,Pestpald,25¢ No, X37-960, Pestpald, 25¢ 
RADIO'S FINEST BOOK VALUES 


Specially prepared 0 aid radio 
‘and industry. Pll of valuable d 


FREE! | nopBy CATALOG 


Over 1000 items Over 300 Photos 
Qur new. 40,page catalog Jn the vbjble” of wide-awake mod 
‘Sis: Hundreds of models to choose from! Blane ‘oat 
Jeeps, tanks, sliders, supplies, ete. Send for yours today! 


AMERICA’S HOBBY CENTER 
Dept. S105, 40 E.21St. N.Y. 10,N. Y. 


Or MFG. CO, 


nu 
436 Foot Senuitt lea, it. Paul 4, Minn. 


| ELECTRICITY FOR ANY JOB 


ANY WHERE 
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BARGAINS in WAR SURPLUS LENSES & PRISMS 


td, Wel ee a tes 
is, Siete ated tae 
micee peg i 

i osenanlg al 
SrA GN el 


SILVERED TANK PRISM 
Stock # 3004-N........ $2.00 each Postpaid 
PLAIN TANK PRISM 

‘Stock = 3005.4 
"Four TANK biti 


Ee 
m sae 


= aia 
(A 
able to offer. " 


HOLD PRISM IN SUN'S RAYS 
VioLer 
INDIGO 
BLUE 
GREEN 
YELOW 


TO Ste 
THE COLORS 
OF THE 
SPECTRUM, 


1 shown, In drawing 
through "prism ‘ls "thus 
wr the specs 


Bee 
a 


Price $1.00 
+ Powers 


roe Beokige on Home-made magnifies Inlideg 
Steen = 4026-N-. "$2.00 Postpaid 
LENS FOR KODACHROME EYE-VIEWER . . . Color corrected 
imi. diam, 68 min. FL 
$1.00 Pest 


PRoikcting LNs SeY—Consists of S-achro= 
Siam. 15 mm. and a FL. when combined of 
pprox, one inch. Each lens has the new magnesium fluoride 
Tow reftection coating. 
Stock = 8011-6 <.. $1.40 Postpaid 
16MM. PROJECTING LENS SET—Consists of 2 Fluoride 
Gouted cemented Achromatic Lenses 1 inch diam. with com= 
Fk, of 2 inches, 

3 4024-N. 
‘ALL THE LENSES 
‘TELESCOPED ALL ARE ACHROMATIC LENSES 
SALILEAN TPE—Simplest to Make bot has Narrow Field 
‘Steck = S003-N Power of elther 5, 6 or 10. .$1.60 Postpaid 
Stock = 8003-N Small2 Power Pocket Scope $1.00 Postpaid 
TeemestRiae TwPE—Have Much Wider Pei of View then 
tock. 11 Power Telescope. $3.20 Postosid 
20 Power Telescope $2.45 Postoaid 
30 Power Telescope 37-48 Postpaid 
ISM TELESCOPES—Uses Prism instead of Lenses to Erect 
and ore much shorter than ‘Terrestrial Type. Have 


“6 Power Telescope 
fi" Power ‘Telescope 
20 Power Telescope: 


Telescopes, Magnifiers Photographic 
Experiments with these Low Cont Lenses 


All tems Finely Ground and Polished but Edges Slightly Chipped 
_ 2 Other ‘Slight Imperfections which We Guarantee Will Not 
interfere with Their Use. Come Neatly Packed and Marked, 


YOU*CAN EASILY MAKE 


Gadeete and, Hundrede 
ee ins 


SPECIALS IN LENS SETS 


with all sets, 
i 


For experimental optice, 
‘ultra. close-up 


"ED EDGE LENSES'* 
he fascl 


Stock = Si0i-" 
‘spectroscope ser... 7h 
Prisma you need to malie'a Spectroscope plus FREE 15-pa 


Seven y 
sa, = 1801-N Laboratory Type Spectrosc 


{00 Assorted. Metal Param 
Stocks FOS-H 13150.00 Value) = 


MICROSCOPE SETS 


Consisting of 4 Cemented Achromatic Lenses for making 
Fower geket alcroncope or, 140) ower reyular 
‘ope, ‘Theve, color corrected Lenses will hve FOU exc 
definiion ‘and ay ‘be ued for Mcro-pHotography 
80 


040 
i 


fowether sith Stock = TOS7=N wil Mm 
bro wabling you £0 get screen 
100g Power according to screen distance 
Stock 2 "1030-N- 


$2.00 Postpaid 
MISCELLANEOUS ITEMS 


Pentagon Prism... 
19 Pieces Cireuler A-1 ate Gi 


Heat Absorting Gl 
Ett rhrended fetal Reticle Coil 
First Surface Aluminized ailrror, 
‘Neutral Ray Filter. size 43," x 2 
Eaten he type 

te 


2” Diam, Reducing Lens. 
Perfect 6 Power Magniier—Disnh, 28 shin. 
Crossline Revie 


Burning : 
‘(Minimum order on abeve-$i.00) 
) Suitable for Experimentation. Consists 
ism. Some imperfections in fs 


‘$1.00 Postpsi 


TANK PERISCOPE 


Complete Set Mounted Components 
Have fun! Make a real Periscope, Use it to see over the heads 
Bees ian Mattes Waka seer" ae eon out eindows without 
Spunall tein Seen "asd tinny other aes where observation 
Ey eEsemote Sontrol= is reauifed. ‘Orsinaly constructed for 
Bs MnOee FOMLC wet" consis of Fine. Beriecope mirrors 
Tnotntedn metal abd sitie Herfect' condition,” Only ph 
oud Eat” duane is redutred to finish this exceptional Per- 
Teooe oer Seine, bee ecral length Sees wath Zo 
$60RTG crmaliy retail at $40 to'850, Stock 2 700cN, $3.06 
Seapets set? Postpaid (Two Sets (four units) ‘special 
SSD Pecten 


Order by Set or Stock No.—Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY-P.0. AUDUBON, NEW JERSEY 
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PREFERRED BY ELECTRONIC ENGINEERS 


Powering portable sound amplifiers for Pathe newsreel cam- 


eras is typical of the many uses for which electronic engineers 


choose Burgess Batteries. Electronic experts prefer Burgess 
2 out of 3! Use the brand experts choose in your radio, 
flashlight, hearing aid or telephone. BUY BURGESS! 

BURGESS BATTERY COMPANY, FREEPORT, ILLINOIS. 


BURGESS 
BATTERIES 


Recognized By Their Stripes 
Remembered By Their Service 
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How to Cut Any Size 
Hole with One Tool 


‘Clean, fase cuts from $4" to 194" diameter 

in steel, sheet metal, boiler plate, dural, 

plastics, wood, masonite, hard rubber, 
‘materials, with 


Adjustable 


HOLE CUTTER 


For home users, mechanics, farmers, 
technicians —oae Bruno does the work 
of many fred-adins cvters 


ope 
Sesier‘or order direc 


fw RSNA CONAN, 


intone WaTERiAi 
rarr'finesnnee Aven Bhi 


TAPE WORMS 


ROUND WORMS 
(Ascarids) 


HOOK WORMS 
WHIP WORMS 


++-youcan freeyour dog of all these worms 


wt PULVEX 
swemust WORM CAPSULES 


‘ond ning bode. Ateating pet, drug, department ts, SO 
a pcage (done ie, TS), Packad to way: fr puis, for das. 
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es S ORAFTS AND p, 
FUEL BILLS— Wyry) 


SHALK-KORD 


* SEAL CRACKS QUICKLY, EASILY, 
WITHOUT TOOLS Jog 


ySenER 
Ww Mut 


Kalk-Kord, the original non-hardening caulking 
compound in soft, rope-like form, enables you to 
‘effectively seal window and door frames, cracks and 
‘crevices, inside or out, 


Just press Kalk-Kord into the erack or hole withy 
ha 


fingers; no tools required. Kalk-Kord will 
fen, check, or erack. It seals tightly and 

Don't wait till cold weather 
—use Kalk-Kord to seal out 
‘winter's cold right now. It cuts 
heating bills; saves cleaning of 
walls and drapes due to soot 
fand dust. Use it alao to plug and 
‘teal holes in wood or plaster. 
Kalk-Kord is waterproof and 
can be painted over at once, 
if desired, 

Packed in convenient rolls, 
ready for use—neat and clean 
to work with. Anyone —and 
everyone —ean use Kalk-Kord. 
Get a box today. 


ey KellKerd of your nearest JN 
‘SeareRoabuck ratal ware, ar erdar by mil Irom Seon 


PRESSTITE ENGINEERING COMPANY 
3976 CHOUTEAU AVE. « ST. LOUIS 10, MISSOURI 


STOER EMPTIES 0 OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 

POCAHONTAS FUEL COMPANY INCORPORATED 

341 EAST 12141 STREET © CLEVELAND 8, OHIO 


Age 


OCTOBER, 1955 


To | 


BEFORE YOU PUT 
IN ANTI-FREEZE 


1. Clean rust out of 
your radiator 


Get ready for cold-weather 
don't wait until th 


‘out rust, scale and 

ase, using Du Pont Cleanser. 

ly without re 

"charm hose, 
i metal parts. 


DU PONT 
Cooling System Cleanser 


2. Prevent leaks and 
loss of anti-freeze 


out the cooling sys- 
ibe n 


freeze. Here's a nk pe that stops 
leaks quickly and securely. 
DU PONT 


Cooling System Sealer 


If you re-use old anti-freeze, 


ndition it first with Du Pont Acid 
Rust Inhibitor. It renews the rust 

ities of the anti-freeze 
and neutralizes any acid developed. 


id & Rust INHIBITOR 


Prevention qu 


many typ ing eratt som: 
like the comet riding swifily before tl 
igned for eoty handling. 


Plumb 


they ere 
Fayette R. Plumb, Inc,, Phila. 37, Penne. 


NAIL HAMMER 


HALF HATCHET 


HAMMERS + HATCHETS + AXES + SLEDGES 
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Corn Pads Prevent Marks on Case 


FELT corn pads attached to the top of a 
sewing-machine case at the points where the 
lid corners close down will prevent the un- 
sightly marks that often appear there after 
a time. If the pads are colored, they will be 
less conspicuous.—BENJAMIN NIELSEN, 


Oxalic Acid Lightens Dark Wood 


Woep that is still dark after an old finish 
has becn taken off with paint remover can 
be further i’ehtened by applying a solution 
made of 1 oz. cé oxalic acid crystals dis- 
solved in a pint of alcohol. If the color is 
deep, it may be necessary to add more 
crystals. After applying the solution, allow 
it to remain overnight. ‘Then wash off with 
clean alcohol.—JOsEPH E, BIRD. 


Toy Axles Formed from Bent Nails 


WHEN a nail is used as the axle for a small 
wooden wheel on a toy, it can be anchored 
securely by bending to a 90-deg. angle and 
driving the point into the underside of the 
base. Two ways of mounting a wheel by 
this method are shown in the illustration 
below, In either case, the wheel should be 
placed on the nail before it is bent and at- 
tached to the toy.—EDGAR TANNER. 


POINT PRESSED 
INTO BASE 


AXLE BLOCK GLUED 
TO STRIP_ RUNNING 
LENGTH OF BASE 


GLUE INTO SLOT 


cut stor 
FOR NAIL 


irs D ROFESSIONAL PERFORMANCE THAT COUNTS} 


| ++ 
FOR SUPER SHAVES! 


‘Acclaimed by distinguished men in/all ficlds of 
endéavor, PROFESSIONAL Blades typify thé 
fastidious shaver...men who care! Get top pert 
formance today—try PROFESSIONAL Blades, 
Theyill give you front row centerghayingdelight, 
without scalpepprices or skin ireication. Askfot 
PRGFESSIONAL Blades—at aj! dealers —the 
Bladgithat gerd fp billing for theBeskShave Eger] 


SINGLE OR 
DOUBLE EDGE 


MOUTHPIECE TUBE 


Gi gs peor 
SS 


EMANCIPATES SMOKERS from the annoyance of 
‘ond stray tobacco slugs. These nuisances ore imprisoned’ by 
and other patented safeguard: found only in a 
This pipe never lets you down—olways smokes 


HENRY LEONARD & THOMAS, INC. * OZONE PARK 17, NEW YORK 


OCTOBER, 1955 


MA 


A 


oF 
Aon 
ARITENANGE 


WHEREVER ACCURATE 
BOLT TENSION 
IS REQUIRED 


DISTORTION caused by 
accurate tensioning of 
studs and bolts wastes 
power, promotes wear 
and is often the cause of 
mechanical failure. With Snap-on Torqometers 
precision tensioning is done more quickly and easily 
ightening. Even inexperienced 
ied tension every time . . 


than “guesswork” 

workers pull to spe: 

they see the torque reading as pressure is applied 
« they work swiftly, confidently, accurately. 


In many plants Snap-on Torqometers are standard 
wrench equipment for a wide range of assembly 
operations. Wherever Torgometers are used in the 
factory, it is equally important that they be used in 
service and maintenance work, 

The full range of Snap-on Torqometers is covered 
in the 1945 catalog of 3000 Snap-on tools for pro- 
duction, assembly, maintenance, Mailed on request. 


‘Write, SNAP-ON TOOLS CORPORATION, | 


8060-)’ 28th Avenue, Kenosha, Wisconsin, 
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SECRETS ... OF “37° 
WINNING GOLF “4” 


‘Dynamic Swing” Every Pro Uses ion 
art 


NLY $1.00 
and C.0.D. fee. Your 
esults, 86 order NOW | 


aving, Ply 
You thythm and power, eliminate hook 
WASTER OF EVERY CLUB, Eany to mat 
Beautiful approach shots. Learn in a few di 
Practice aday. COMPLETE COURSE NOW 
Postpaid. or 3.00 plus Ste for 

money back if you're not amazed wi 


rotor ready to mount on ordinary balloon-tired bicycle 
fechamical aki ° eration of bike 


Write today tor descrip: 
Live illustrated literature, 


WHIZZER MOTOR SALES CO. 
Dept. 8, 3132 E. Washington, Los Angeles 23, California 
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Dogs in 
$5.00. 


HUNTER’S 
COMPASS 
Wich fype, ai 7-75 
Metal, Jewel 
Engineers All fietal Army 
Type Hand-Sighting 
S130) a 
$1.50 
PUBLIC SPORT SHOPS 


13 5. 16th 5t., Phila. 2, Pa. No COD's 


Foe A omic MP Fuerte MF 
Miss Saylors 
COFFEE-ETS 


THEYVE GOT WHAT IT TAKES— 
REAL CREAM - FRESH BUTTER 
PURE COFFEE 
You get the lift of coffee and the taste 
of cream, for Coffee-ets are blended 
good cooks who know how to enhance 

delicate flavors and true frag: 

Keep a handful of Coffee. the 
Glamorettes of the Candy World, in 
your pocket for the day’s last half hour. 


MISS SAYLOR'S CHOCOLATES, INC. 


ENCINAL AVENUE + ALAMEDA, CALIFORNIA 


nves. 


$490 


complete 


Pocked ready to ship. 
No overseas request needed. 
Shipped direct if desired. 


“SERVICE PAL” 


DELUXE KIT 


The answer to your serviceman's “pipe 
dream". A grand gift—o welcome cor 
ponion. All three at one special 
GGG Genuine imported Shell 
Smort . . . sturdy... 

‘Made from the heart of fine, age: 

A pipe of superb quolity. 

POUCH Fe Leather (choice blue 
or brown), with slide fastener. Water- 
Proof lining. Holds full pack of tobacco. 


SILYNSEE Honey Bricr Mixture. Mild, 
cromatic, sweet-smoking. Y%4 Ib. package. 


00 additional, we will include Windproof Lighter with extra Flints. 


27, N.Y.- Est. 1887 


Ginstetn 


Poof, Albert 


Pays a Gracious Tribute... 


is 

gracious tribute of the distinguished Albert Einstein 
‘Wryler’s waterproof and shockproof watches meet the 

‘exacting demands of science. Men who require 


th justifiable pride that Wyler accepts the 


faultless precision select Wyler watches. 


er 


tncotlex 
The Only Shockproof Wotch 
With o Flexible Bolonce Wheel 


WYLER WATCH AGENCY: ROCKEFELLER CENTER 
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Old Hat Is Cut Down to Boy's Cap 


REMOVE the ribbon and lining from a 
man’s felt hat and fold as shown in the 
diagram, reducing the height of the crown 
and leaving the outer, downward fold 4" 
wide. Mark the cap front and ear flaps with 
chalk and cut with shears.—FRANK SHORE. 


Recutting Teeth Improves Lighter 


CIGARETTE light- 
ers often fail to 
spark after long 
use because the 
teeth on the steel 
wheel that the flint 
bears on have be- 
come dull. If you 
have a steady hand, 
these can be recut 
with a small knife- 
edge grinding 
wheel in a flexible- 
shaft tool or a high-speed motor tool. Be 
careful to recut the teeth at an angle. A 
magnifying glass will be helpful in cutting 
them evenly.—JOHN T, LEIBRAND. 


GRINDING STONE 


Solder Stops h-Pressure Leak 


Wuen an experienced pipe fitter was told 
that a newly-replaced section of pipe in a 
high-pressure steam line was leaking around 
the joints, he suggested tinning the threads 
lightly with solder. When this was done, the 
line was steamtight. The solder had filled 
every possible bit of clearance between the 
pipe threads—JOHN KRILL. 
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“Don't fret, Mrs. Wattlbottom —Henry will have that fixed in a minute with a little Weldwood Glue!" 


When you want to fix things fast... remember 

Weldwood Glue. Its quick to mix easy to. use... 

pits ge gt WELDWOOD 
permanent. At hardware stores, PLASTIC RESIN 


stores. United States Plywood Corporation, 55 West 
Adth Street, New York 18, N.Y. WATERPROOF GLUE 
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ON HOME MODERNIZATION ... 


EVERYONE WANTS MORE COMFORT— 
‘Comfort comes first in your modernized home! And 
the way to get it is to apply Balsam-Wool in your 
attic! Then you'll have a warmer home in winter— 
save up to 20% on fuel bills. Then, too, you'll have 
a cooler home in summer. Balsam-Wool is easy to 
apply—windproof, moistureproof and fire resistant. 


NEED AN EXTRA ROOM? 
If you are cramped for 
space, build a new room 
juickly with Nu-Wood! 
u-Wood builds new 
roomsor partitions quick- 
fy and easily. Multiple- 
purpose Nu-Wood insu- 
tes, decoratesand quiets 
noise—to give you more 
value for every dollar! 


NEW LIFE FOR"TIRED" ROOMS 
Old walls and ceilings are 
uickly covered with Nu- 
food to create brand 
new rooms in the modern 
manner. Nu-Wood is 
available in tile, plank, 
wainscot—with predeco- 
rated wood moldings. 


PLANNING A NEW HOME? 
+. + then be sure to in- 
clude Balsam-Wool 
Sealed Insulation and 
Nu-Wood Interior Finish! 
See your lumber dealer 
‘or mail the coupon. 


‘Wood Conversion Company. 
211-10, First National Bank 
Building, St. Paul 1, Minnesota 
Please send me full information on 
Balsam-Wool and Nu-Wood. I aim 2 
1 Home owner 0 Contractor O 
Renter =O Student. 


_£¢ 3 
(CLEAN . . . FLEXIBI + READY TO “GO” 


DIC-A:‘DOO 
Taint Bush Bath 


Your valuable old brushes —paint-caked or varnish- 
—can be restored. The new “War Emergency 
shes need extra care, Don't use 

harsh cleaners. .. . For old or new 

brushes use Dic-A-Doo Paint Brush 

Bath—safe—used by professional 

painters. Sold at Hardware, Paint 

Grocery and 5 & 10¢ store 


Patent Cereals Company 
Geneva, New York 


5€-/0£ size 


Keep 'Em Flat with 
<w So-Lo’s 

LINOLEUM & STAIR TREAD CEMENT 

Weterprest. Dries quickly, does per~ | 


‘Many uses. Lorge tube 10c, jar 256. 
Sots Menders. 


‘Al Hordwore or 10¢ Stores. 
ions Save with So-Lo Menders 


CONSTIPATION 


FREE BOOK—Tells Dangers 


Learn more about Colon Disorders, Piles, 
Fistula, Constipation, and commonly associated 
chronic ailments. 40-page book—FREE, The 
Thornton & Minor Clinic, Suite H-1049, 926 
McGee St, Kansas City, Mo. 
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MILL IT 
ON YOUR LATHE 


MILLING “ATTACHMENT 


COMPLETE WITH vist) 


nomen aan 


‘Order from your desler a fbber sos. 
CHICAGO TOOL AND ENGINEERING Co. 
306 = =e 


ONLY 


IENDOIL 


mechani weed nea oe DOC 


‘lens Metal» Pravens Ref Larieates 2 08. exxe 
‘At Hardware and Sports Stores 


McCAMBRIDGE & McCAMBRIDGE CO. 
Baltimore 23, Md- 


stop expensive heat leaks! Keep out 
dust and dirt. Just press MORTITE 
pliable plastic tape around windows, 


doors, baseboards, ete. It's easy! I's $125 


A roll covers about 80 ft, enough 


for 5 windows wees deans 
At hdwe., paint, 
FREEMORTITE J. W. MORTELL CO. 


CIRCULAR 534BurchSt,, Kankakee, ti. 
OCTOBER, 1955 


Anco RAIN-MASTER 
“Dead - Locker" 


SHIELD W 
ARMS and BLADES 


BLADE SNAPS _ONGy 
STAYS PUT 


CAN'T FALL OFF 
CAN'T BLOW OFF 


IA war-born invention—by patcotis) 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 


PATENTS, 
MAKE JOBS 


After all, it’s your car to protect. So 
youremind bim.GetRAIN-MASTERS 
...patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
‘May save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 
Established 1918 
GARY, INDIANA 
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The Makers of 
FEDERAL ENLARGERS 
PUBLISH THIS GREAT BOOK AS 
‘A SERVICE TO CAMERA FANS 


RAVE NOTICES 
FROM FAMED PHOTOGRAPHERS, INSTRUCTORS AND EDITORS 


“LAUGH AND LEARN—»/ r 


MABEL SCACHERI, Camera Editor 
New Yous Wonio-Trucrast 
A GEM) ” E 1 
book di F E ‘ 
‘ 11 eat VICTOR KEPPLER 
“DON HEROLD'S HAPPY FACULTY 
i 7 SARRA 
“COMPLETELY FASCINATING — 
and E (and 
Higa wll)" HB. SIDEL, Director, 
Te Scyoot oF MoDEAN PHOTOGRAPHY 
NLARGING SIMPLIFIED — 4 
nd b E 7 
Mi SAMUEL F 
Tne New Yous Instirure 


PROFUSELY ILLUSTRATED WITH “HOW-TO-DO. 
PHOTOGRAPHS 

Written in Ploin, Everyday, Non-Technical Language 
Whether you're a dyed-in-the-wool enlarging fan like 
don berold, or plan to explore the fascinations of this 
exhilarating hobby, you'll find “Enlarging is Thrilling” 
4 joyful experience in good reading and a guide to better 
‘enlargements. Sixty photographs plus dom berold’s humor- 
‘ous but instructive illustrations serve to show you, step by 
step, how simple it is to make beautiful enl cs. 
From beginning to end it’s chock full of enlarging in- 
formation, simply written in dom herold’s inimitable style. 


CONTAINS NO ADVERTISING 


FEATURES 


FOR THE BEGINNER: wnars wEEDHD TO EMARGE + HOW TO Set UF EQUM. 
‘Ment * COW TEST CHOOSING THE BHOMT MEGATIVES - DEVELOPER STOP, 
iro = CHOICE OF PAPER = TEST InP = ABC OF BEVELOMNG 

David AMO MOUNTING MIS, IC. ETC. = 


(OR TE ADVANCED: vow 1 waren mons so 
fina aor are Sareea toe 
Perit Reger cg 
SSMS eatine "eaten oes 
‘Saath Sees 
INCLUDED WITH EVERY COPY—17" x 22” DARKROOM 
WALL CHART ILLUSTRATING 6 BASIC STEPS IN ENLARGING 
Gear dt ss 
tn 60 ce dtr tea 
(ZEEEETN vena waning oun ce. 
prod ny 


iT" 
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STIFF WIRE 


EYE 


(y- 1008 FoR 
‘CHILD'S HAND: 


Wire Enables Child to Use Switch 


StiFF wire suspended from a toggle 
switch will permit a small child to turn a 
light on or off. Drill a hole in the toggle 
near the outer end and attach the wire by 
slipping a small bolt through the hole and 
an eye in the wire. Run the wire through 
screw eyes on the wall to keep it from bend- 
ing when thrust upward.—A. ARMSTRONG. 


Hockey Pucks Replace Old Casters 


Hockey pucks, obtainable at a sporting- 
goods store, are good replacements for worn- 
out rubber casters on washing machines. 
Bore an axle hole and bush it with a piece 
of brass or copper tubing.—R. M. W. 


Pipe Vise Removes Gear or Pulley 


WHEN a gear resists removal, the top 
part of a pipe vise, arranged as shown in 
the drawing, will quickly pull it off the 
shaft. Attach one 
end of a chain to the 
bolt on which the 
vise normally pivots, 
loop it through the 
gear, and bolt it to 
the opposite jaw. As 
pressure is exerted, 
the gear slides off 
the shaft. This same 
arrangement also 
will remove a pulley. 
Two hooks formed 
from iron rods, each 
with an eye for bolt- 
ing to the vise, can 
be used in place of 
the chain—R. E. B. 


PIPE VISE 


POPULAR SCIENCE 


in THE ZZ ni ix big, exciting issu 


for 


~ the popular, plan-packed 
homecrafters’ magazine... 


only 


i 
by 
Q 
h 
<i 
fi 


‘And, remember, this it 
just one issue ov! of six! 


Published bythe makers ef famous 


MILWAUKEE 


tat 
Homecraft 
Power Tools 


AND MAIL TODAY! 


NG COMPANY 
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We) See The 
ROGER BOWER, 
Director of WOR's “CAN YOU TOP THIS” INSID E! 


hs Toi 


ONLY 


“4 You can't top this Forsceser HEATER 
mae | OF ITS 
KIND 
IN THE 
WORLD! 


oon 520 


Warm Morninc 
Loaal Heater 


Here's the heater for your home next winter 
. « . the famous WARM MORNING. Exclusive, 
patented, interior construction makes possible 
amazing heating results . . . with remarkable 


Roger Bower js typical of fuel economy. 
iT ine feed. Holds 100 


the pipesmoking American who goes ‘Semi-autom: 
for the enjoyment and value in a bs. of coal. Burns any kind of coal, coke or 


Forecaster Superb, It’s a finely made briquets. Heats all day and night without re- 
pipe that gives real smoking pleasure | fueling. Holds fire several days on closed drs 
Start_a fire but once a year. Your home is 


without demanding premium price. 
‘Thar’s just why so many Forecasters WARM every MORNING regardless of the 
weather! 


Bebe cevonin they ane ‘ me 
too find real pleasure and relaxation SEE YOUR DEALER— "y more than 25,000 Hard- 
ih § Rescuer enckn If your ars Fuenicure, Coal aad Lumber desiees throughows 
dealer is temporarily out of stock, LOCKE STOVE CO., 114 West Lith St., KANSAS CITY 6, MO. 
it’s because the armed services come 

first. Keep asking though! Once you 
own a Forecaster you'll enjoy it al- 
ways. National Briar Pipe Co., 
Jersey Gy, New Jersey. 


$1.50 


SIR SHELDON 
in natural 


briar, $2.50 


KEEP ON THE BEAM / 


HULL STREAMLINE AUTO COMPASS 
always shows your driving direction, Re- 
Hiable “for ‘years, improved now i 


id. accuracy, Lis ply 
50. 


Fire Protection 


SOS. FIRE GUARD, 
America’s great utility 
fire extinguisher. For oil, 
gasoline, electrical, and 
chemical fires. Dé you 
Know how to protect your 
Gar ‘or truck from. fre? 


eral Detroit Corp.. Dept. 
10-F, 2270 E. Jeffer- 


son, Detroit 7. 


Buy War Savings Bonds and Stamps regularly. 


ALWAYS SHARP! ALWAYS READY! 


X-ACTO Knives Save Time - Effort - Spoilage 


if 


Experts Enthuse Over 
Renewable Blade Feature 


What's your hobby? Plane models? 
Leather work? Photography? Whatever 
you need a knife for, you'll do better 
‘with a supersharp X-acto, It gets those 
hard-to-reach places, does a better job 
see quicker. 


‘What's your business 
ing? Commercial art? You'll find X-acto 
the handiest, most efficient knife you" 

for paper, wood, rubber, 
Justry finds new uses for t 


What's the reason? X-acto's refillable 
blades are super-keen, made like a sur- 


You've never used a knife so sharp, so 
safe, so sure! 


OCTOBER, 1955 


Busy Business Man Builds Scale-Model Railroad 
—Says No Job Too Ticklish for X-acto 


Meet Jack Reeder of New York City, 
‘owner, builder, and operating crew of 
the Coldwater Canyon Railroad. Mr. 
Reeder started this scale-model rail 
road several years ago, as relaxation 
yom the tension of business. By now 
it's one of the finest model systems in 
America. 


‘And here's what he says about X-actot 
“Best model knife there is," he says. 
“Whenever I need a new sharp bladk 
‘or a different shape for a special cut, 
Tan switch blades in a jiffy. And an- 
‘other thing, now that I use X-acto 
knives, I sport no more cut fingers, as 
I did when I used razor blades.” 


HELPFUL “HOW TO” BOOKLETS 
Full of Ldent Only Ie each 


(3) Twelve Technics ~ The Knife as a 
Drawing Instru 
(4) Commercial Artists’ Handbook. 


X-acto Crescent Products Co., Ines 
440 Fourth Avenue, New York 16,N.Y. 


@® x-acto 


X-ACTO TOOLS, TOO 


‘Scientia Accurate—Each Perfect for its Purpose 


Habbrertiers 
Sew, $125 


KNIVES 
& TOOLS 


X-acto Knives & Knife Chests From 50¢ to $5.00 


Bay where you see this sign. At better hardware, hobby and gift shops 
or if not available write direct to 
X-acto Crescent Products Co., Inc., 440 Fourth Avenue, New York 16, N.Y. 
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PROVES VITAL ZONE SPOTLESS 
AND FREE FROM “G00”-no matter 
how often you smoke it! 


HESSON GUARD 


STOPS 
SQUEAKS 


3-IN-ONE Oil lubri- 
cates without gum- 


ming, cleans, pol- 
ishes,preventsrust. 
Use it regularly on 
locks, hinges, sew- 
machines, tools. 


No, we don’t want 
0132037745"! But were 
mighty aoxious to lay our 
hands on chat old musical 
instrament you're not us- 
ing. We'll pay the highest 
prices in America for any 
Of the following band in- 
struments regardless of 
style, age or 

TRUMPET = CORNET * TROMBONE + ACCORDION 
ALTO OR TENOR SAXOPHONE * FRENCH HORN 
BOEHM SYSTEM CLARINET + MELLOPHONE 
Send us your instrument for appraisal, If our offer 
is acceprable co you, you'll get spot cash plus ship. 
ping cost by recuen’ mail. If not we return ie and 
reimburse you for shipping expense. 


Suite 3406, 105 W. dea ‘St., Chicago 3, 111. 


iW PAINT STRIPING TOOL / ONLY 


| Ty it! See the Added Beauly fofe) 


Post 
PAID 


workshop projects, ete, 

‘for painting a 1/16" 

sting instruct 
iv 


$end for your, tool and 
gaaitional width tips you ne 
Use it 'tt you are 

v0 er work char 
ier iy to your prod 
or, project return the fool and we 
‘wal refund your money promptly. 


Paint Deatera: Write for Wterature, ete, 


WENDELL MFG. CO. 


4224-4 Lincoln Ave. Chleate 


BUILDZARCEWELDER frrenaron 


Ingenious New 


Technical Methods 


Available Now to Industry in General 


Now! Projection Welding of Two 
Studs to Housing in One Operation! 


The series of P-20 Pear Welders were developed to provide manu- 
facturers of sheet metal and wire products with automatically air 
operated machines capable of high speed precision projection 
and general spot welding. They are sturdily constructed, low 
priced, direct air operated, press type machines. 


Shown above, isa Peer P-20 set up with safety guard which is so 
adjusted that, when lowered, it trips the switch and causes the 
welder to pass through a complete welding cycle before the ma- 
chine automatically lifts the guard and stops, ready for the next 
operation. Other means such as a foot-switch control, can also be 
used to actuate the welding cycle. 

The standard cylinders furnished with these welders provide 
nominal electrode force up to a maximum of 1000 Ibs. Pressures 
are easily adjusted by the air pressure regulating valve. The 
welders may be operated with strokes suitable for work at hand 
within the range of from 0° to 3”. 


is the wrapper from a package of Wrigley’s 
int Gum. This famous wrapper will remain empty until 
conditions permit Wrigley's Spearmint manufacture in quality 
and quantity for everyone. Wrigley's Spearmint Gum, will, one 
day, be back as “a help on the job” to workers in industry. Until 
then, we ask you to remember this wrapper as a guarantee of 
finest quality and flavor in chewing gum! 


You can get complete information from 


Pier Equipment Mfg. Co., 8 Milton St., Benton Harbor, Mich. Remember this wropper 


Z85 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


© Marlin Rifles are being made again! 
Quantities limited by government re- 
striction, butseveral thousand sports- 
men will soon own brand new Mar- 
lins...the best in 75 years, Honest 
guns—safe, accurate, lorig-lived. 
Built tostandardsthat made thename 
famous, with war-improved skills. 


Ee 


MASCOT SLIDE RULE 2 


If you're lucky enough to 
get a new Matlin, treat it 
well. Ie will repay your care 
with many long years of 


iY 
CUT ous shipping room costs $600 
a year,” claim users of Marsh Stencil 
Machines, Brushes, Inks! Three sizes to 
2°. For sample 
pers’ handbook and prices, pin 
this to business lecterhead, with your name. 


MARSH STENCIL MACHINE CO. 
64 Marsh Bldg., Belleville, IL, U.S. A. 


FIREARMS COMPANY 


New Haven, Conn. | 
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“HE SAYS HE JUST PUT 
BURD GRAF-FLOX PISTON 
RINGS IN ITI” 


HERE’‘S HOW TO MAKE YOUR CAR FEEL LIKE FLYING 


‘The remarkable performance of Burd "G: 
Piston Rings is due to the unusual 
made, Burd uses electric-furnace iron 
can be scientifically controlled to produc 

sting that has uniform tension. Then by a 
ly developed Burd method the rings are 
-Flox” treated . . . deeply penetrating col- 


loidal graphite is applied . . . to prevent the fin- 
ished piston rings from scoring. scuffing, seizing 


Burd “Graf-Flox” Piston R 
extra miles to motor-life . e 
power, and gas and oil economy. Mail the coupon 
today for additional facts and two helpful books, 


BURD PISTON RING CO., Dept. PS, ROCKFORD, ILL. 


To-night . 
pick up your pipe 
A load of Christian Peper Pouch 


Mixture will help you forget the 
problems of the day as you settle 


back and relax wit 
smoke. 

‘There’s down-to-earth satisfaction 
in the honest fragrance, the just- 
right mildness of “Peper’s Pouch,” 
superb blend of fine imported and 
domestic tobaccos. 


POCKET-SIZE PACKAGE 
AT TOBACCO COUNTERS 


this friendly 


esece 1852 


Gy) SHINOLA SHOE POLISHES 


=) WORK LIKE A CHARM 
ON woop! 


© You apply them as you would any wax. They're swell 
for covering nicks or scratches—for touching up or refinish- 
ing furniture, old or new. Whether the furniture you wont 
to polish up is cherry, maple, walnut, mahogany, or pine 
“there's @ Shinola colored wax to do the job, 

If you hadn't thought about using Shinola on furnit 
it probably hasn't occurred to you that 


cirplane and ship models, too. So when you're buying 
Shinola Shoe Polish, keep these extra uses in mind. Might 
‘2s well get several colors to keep on hand. 


IN ALL COLORS 


TAN (RUSSET) » BROWN ~~ o— 
OX-BLOOD © BLACK (in Conoda i's Zin) 


eee FILLETS and metal parts or 
patterns — getting in behind lugs or 
projections — deburring and counter- 
sinking holes in hard-to-get-at places 
(like the inside of a tube) . . . these 
indicate the versatility of the Nicholson 
Ball Shape Rotary File operated by 
portable tool or flexible shaft. 


The Ball is one of the popular 
Rotary File shapes offered by Nichol- 
son. Like the others, it is available in 
either Hand Cut or Ground type; in a 
choice of 3 cuts—Coarse, Medium, 
Fine; and in diameters of 14” to 2”. 


ASK YOUR DEALER. If industrial, machine-shop 
fF training-school management, write for cato= 
log and price li 


NICHOLSON FILE CO., 90 Acorn St., Providence 1, RL. 


(Un Conada, Port Hope, Ont.) 


NICHOLSON 
ROTARY FILES 


(Hand Cut and Ground) 
FOR EVERY PURPOSE 


Buy War Savings Bonds and Stamps regularly. 


oo FOR EDOM) 


with the “PENCIL - SIZE” handpiece 

"s remarkable PENCIL-SIZE HAND- 
11 finger-tip control in performing 
grinding, polishing, deburring, 


scores of tasks 
sharpening. cleaning. slotting, milling, 
into tight places that ordinary tools eann« 
Used on all metals, wood, glass and plastics, 
Model 505 as illustrated $17.50. Other model 
with larger, ball-bearing handpieces, up to $48.75. 


Catalog No. 70 om request 
OVER 50,000 FOREDOMS HAVE BEEN SOLD 


FOREDOM ELECTRIC CO., Dept. 70 
27 PARK PLACE, NEW YORK 7, N.Y. 


regen 
heyy li 


irinding fandin 
work and hundreds 


Hels, Stal order tox of So at 
Beech ieat 


Set. Grin Sapetu 

INDUSTRIAL GLOVES COMPANY 

E> Fame Jndwtt $58 Gerold, Denville, Minole 
‘Sater 


ins 1910 (In Canadx: Safety Supply Co., Teron) 


| oTtae TRACTOR SAW 


‘Thousan 
itive safety clutch control; uses 
OTTAWA MFG. CO., D901 Forest Ave., Ottawa, Kan. 


PLASTIC WOOD fills nail 
and screw holes so doors, 
curtain rods, window 


shadesmay bege—= 


F-WANDLES LIKE PUTTY + HARDENS INTO WOOD 


Gout PHOTO On 
20 xmas CARDS | 


gomptere 
Sens once ayo 


RCIALTY CO., Dept. 129 
New Work Ly N.Y. 


20 


REPAIR FURNITURE 
WITH HIDE GLUE 
like the best furniture 


factories use .... 
Liquid, ready to with- 
out mixing or heating. No 
chilled joints, 


FRANKLIN 
Liquid fide GLUE 


IF YOUR HARDWARE. DEALER 
SANNOT Sn 


When Writing Advertisers Please 
Mention Popular Science Monthly 


PREVENT WASHDAY MISHAPS with 
~ TITE- LINE Clothes Line Holders 


THE MIDLAND COMPANY 
SOUTH MILWAUKEE. WISCONSIN 


OCTOBER, 1945 


LISTON 


e saw most 


When you seek legal advice, you ask a man 
who knows the law. When you want to learn 
which saw is best, ask the man who knows 
saws—the carpenter. Most carpenters use 
Disston Saws. They will ell you they like 
Disston Saws because these famous saws are 
faster cutting, they do finer, smoother work 
and they require less frequent sharpening. 


Take care of your Disston Saws and they will 

continue to serve you well, Many hardware 

retailers and saw repairmen provide a special 

saw sharpening service. They will be glad to 

help you keep your Disston Saw—or other 

quality make—in good serviceable condition. 
e 


If you need a new Disston Saw or other tool for 
exential work, talk to your local hardware retailer— 


| he may be able to help you. 


HENRY DISSTON & SONS, INC. 
1010 Tacony, Philadelphia 35, Pa., U.S. A. 
. 


| ASK FOR YOUR FREE COPY 


of the Disston Saw, 
f° Tool and File Manual. 
Ir tells how to use and 
care for tools. Ask your 
Hardware Retailer, or 
write us for a copy. 
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WASHERS CUT FROM RUBBER 
TEAR OFF WHEN NUT IS TIGHTENED 


—e —$__ 


BOLTS CANNOT FALL OUT 


Every crack, every 
leak, every loose con- 
nection or part in your furnace, boil- 
er, tank, radiators, piping, wastes 
heat, uses up fuel. Seal up those 
leaks quickly, easily, as professional 
repair men do, with Smooth-On No. 
1 Iron Repair Cement—NOW. 


Smooth-On is easy to use as put- 
ty, gives lasting results. Requires 
no dismantling, no heat, no special 
experience. Makes tight repairs, for 
it expands slightly as it sets. Has 
been popular for home and shop re- 
pairs the past 50 years. Get Smooth- 
On at your neighborhood hardware 
store in 14-02. or 7-02. containers, 
or if necessary, from us. Inexpensive 
—does not deteriorate. 


F R E E HANDBOOK 


ON REPAIRS 


40 Pages of tested, short-cut instruc- 

1s for Ingenious practical repairs 
und the home, car and shop. 170 
diagrams. Pocket size. Conveniently 
indexed. Mail the coupon. 


«MAIL THIS TODAY =... 


Smooth-On Mig. Co., Dept. 58, 
570 Communipaw Avenue, Jersey Clty 4, M. 3. 
‘Yex—pleate malt me my Smouth-On Handbook 


Doit wit: SMOOTH-ON 


266 


Bolts Are Held by Rubber Washers 


Scraps of rubber cut from an old inner 
tube will keep bolts in place until you can 
get the nut or assembly cap into position, 
Punch a hole in the rubber and press it over 
the bolt. It will hold until you are ready 
for it, and tightening the nut will auto- 
matically tear the rubber away from the 
joint.—A. H. WaYcHoFF. 


How to Improvise a Hardness Tester 


METAL hardness 
can be gauged ac- 
curately enough for 
many practical pur- 
poses by dropping a 
steel ball through a 
glass tube placed 
squarely on the 
work. The height of 
bounce compared 
with the bounce on a 
known metal indi- 
cates the hardness. 


| uciour oF 
GouNcE 15 
ADPROLIMATE 


INOICATION' 


Hinge Made of Furnace-Chain Links 


NEAT hinges can be made out of sash or 
furnace-chain links as shown below. The 
links are connected with short bolts which 
are flattened at one end with a hammer. 
Mortise the edge against which the hinges 
are to be used so that the door or cover will 
close properly. Two screws may be used 
in each link opening. Wider hinges can be 
made by adding extra links.—F. 8, 


SASH OR FURNACE 
CHAIN LINKS 


FLATTEN END OF 8OLT 
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“1 Never Realized How Much Improve. 
ment a Good Screen Makes... . 


“My first pro- 
jection of my Kedachromes on a Radiant Screen with 
the “HY-FLECT glass beaded surface 
really thrilled me! Colors came out 
tic, clear and warm. Even black-and- 
Whites showed 100% improvement. 
When I think how many hundreds of 
dollars I have invested in equipment 
for moking pictures—I now realize it 
ros shor sighed economy show them 
fon @ make-shift screen is 
typical of hundreds of Teor receved 
centhusistic Radiant users. from 
St comers ofthe coy 


Send for FREE Book on Projection 


all coupon today for FREE copy of 32 poge 
Ustrated book,"The Secrets of Good Pro- 


RADIANT 


BUTTER SCREENS FOR BETTER PROJECTION 


Pp CONVERT YOUR LATHE INTO A 
LATHE OWNERS ‘eiciton wtsine macnine 
IN LESS THAN THREE MINUTES! 


‘USED EXTENSIVELY BY U. 5. GOVERNMENT AS PART 
(OF MOBILE REPAIR TRUCK STANOARD FOUIPHAINT 


menu 
Se 
facia al 


IMMEDIATE 
DELIVERY, 


GLOBE 22022625 manuractunine, co. SNe CaN BE A PRECISION MLING MACHINE. TOO 


OCTOBER, 1955 


Briarcraft 
Smokemaster 


sidetracks rank moisture 


‘You'll make an extremely pleasant 


folded and inserted in the 
stem, absorbs harsh, bite 


it forms—smoke never 
passes through dis: 
tasteful juices 
wide range of 
ome models 


bed by pipe 
‘cleaner underneath 


Smokemaster Custom-made $1-50 
‘Smokemaster Standard $1 
At leading dealers everywhere 
Beiarcraft, I 


‘Gouget, scufwiarks, 
Blete"ottd aby for ete 


“Amazing Results—Easy to Use 
ne seratches, 


AMERICAN HOUSEHOLD BUREAU 
Dept. A, 520 N. Michigan Ave., Chicago 11, Ill 


lab use. 
Send $1.10: Dept-Al0 
{ ROBERTS ASSOCIATES 


S10 Madaan Are., Mow York, 22 


HIGH BLOOD PRESSURE 


A DANGER SIGNAL 


No obligation. 
ings, Mo. 


\ SEE how much MORE you can do with a 


WOGBART Sinplitied Are Welder 


HOBART 
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"One of the World's Largest Builders of Arc Welders.” 


POPULAR SCIENCE 


ger MEN and 
WOMEN 


YOUNG AND 101] 


INVENTIONS FINANCED 


NATIONAL DISTRIBUTION ESTABLISHED 
YOUR NEW PRODUCTS DEVELOPED 


Establis 


new products to 
Ananc 


gincering advice 
snted oF not 
Send complete 


ell for you 
hts pr 
we can help you make your ideas 
information and description, 


RICHMONT, INC. 


215 W. 7th Street, Los Angeles 14, Calif. 


ay 


EVERY SHIP MODEL ENTHUSIAST SHOULD 
OWN THIS BOOK! 


"SHIP MODELS 
ILLUSTRATED" 


sting. Clove. 
19s. Actual plans —and « 

al terms. Catalogue of bits 

ies included. Catalogue only — 10 
‘Address Dept. 2 
INC. 29 W. 15th Si 


POSTPAID 


MARINE MODEL CO. 


NLY.C. 


OCTOBER, 1955 


‘New Methods—New Materials 


WHO'S THE WORLD'S 


Most Glamorous Model? 


(AND THE HARDEST TO PHOTOGRAPH!) 
eseeseeeeseeees 


etry 


| YouR BABY, OF COURSE!... This glamour model's 

cutest expressions and cunningest poses are here and 
gone in a flash. MERCURY 11's super-speed will make 
them a cinch to capture and preserve forever. It’s the 
new Universal camera whose precision and ease of 
handling will make camera headlines, 


2 
Sesseeeesece 


MERCURY IE ars 4 UNIVERSAL) with 1/1000th-second 
shutter, will give you color pictures clear and true 
right to the edges, at a fraction of the usual cost! Uses 
andard 35 mm. color or black-and-white film car- 
tridges. Be sure to see MERCURY 11 first — ask your 
dealer to let you know the minute it’s available. 


[/uversal [AMERA 
a3} _[RPORATION 


NEW YORK + CHICAGO » HOLLYWOOD 
WATCH UNIVERSAL for important developmentsin photo 
equipment, born of our war seork in precision optics. 
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A GREAT STEP 
| FORWARD/ 


| Originally developed by 
Mallory for the United 
States Army Signal Corps. 


These batteries have 


enormous promise for 


peacetime civilian use. 


P, R. MALLORY & CO., Inc. 
INDIANAPOLIS 6, INDIANA 


Jobs for Surplus War Goods 


| (Contix 


@ from page 17) 


on small farms and in semisuburban areas. 
electricians and radio men 
g trailer shops in which to 
jot repair and service work in 
their home areas. David M, Wilkinson, of 
Norwalk, Conn., believes that one of the 
Army's land-mine locators would be of great 
help in the plumbing business; he would use 
it to trace underground water pipes and 
sewer lines. 

Any number of items, of course, can be 
sold in small quantities to the ingenious 
owners of home workshops. Pottery bowls 
and jugs can be made into decorative lamps. 
Airplane pistons can be cut down into at- 
tractive ash trays, and airplane connecting 
rods need only a little imagination to be 
converted into beautiful, modern andirons. 
‘There's no end to the possible uses for plastic 
windshields and windows from junked 
planes. All kinds of metal tubing will go 
into door chimes, vases, flower stands, racks, 
book ends, and ultramodern furniture. Air- 
craft sheet metal will be spun and ham- 
mered into bowls and trays of every size 
and shape. And the home craftsmen, of 
course, will be avid purchasers of the sur- 
plus tools, both power and hand, and of 
whatever hardware and small supplies may 
be available to them. Not the least of their 
demand will be for the compact, high- 
powered electric motors developed for air- 
craft use; those motors will seem specially 
designed for their basement or back-room 
shops, where space appears to be always at 
a premium. 

Obviously, the Government cannot sell 
this surplus material piecemeal to indi- 
vidual purchasers; that would take years 
and hundreds of retail salesrooms. The 
policy has been to sell it in as large lots as 
possible, preferably to small retailers. Ex- 
ceptions have inchided farm machinery, sold 
at public auction in farming areas, and air- 
planes, sold to individual purchasers under 
a special setup. But the great bulk of this 
material will be made available only through 
established retailers. 

From the Government viewpoint, the 
problem is to dispose of this material as 
quickly and as simply as possible and with 
the least disruption of private business. 
‘There is no doubt that the ultimate con- 
sumers, ingenious Americans everywhere, 
will find good use for most of these figura- 
tive swords and spears of modern war. Yes, 
eyen for the bazooka, which may be firing 
salvos of display rockets into the skies of 
freedom next July Fourth. 
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SHERRI 


anarion 1108 Magri 


“GOOD HUNTING” 
With a SHERRILL! 


attached. Accurate. Durable. See your 
dealer today. Supply limited. 


$950 


Put this OTTAWA to work 


eats te Abs is yes 


OTTAWA MFG. CO. 


for you. MAKE MONEY! | 


AGES WHITE Paste 


we 


EPAGES 


GLUE 


ONLY 10¢ 


Special offer by 
mokers of GREENLEE fools 


“Have never seen Calculotor with 


tor writes ou 


All you do is just 


degrees 
shrinkage, warp: 


> Determine nail specifications 
Get helpful tool sharpening tips 

soil-proof, 6 inches 
inlee Tool Company, 


Fic Alp wst Prerlia? 


GREENLEE TOOL COMPANY, 2130 COLUMBIA AVENUE 
ROCKFORD » ILLINOIS 


1D Eneloved is 10¢. Send your "Hendy Calculator” 
retorn mei. 


BROWN DUCKS _ 
Give Extra Protection! 
a) 


© You'll find these new-style 11 oz. heavy | 
Brown Duck Carhartts, with coats to match, | 
the ideal work garment for those extra tough 
jobs. Structural iron ond steel 
workers, foundry men, line-men, 
electricians, road builders, freight 
handlers, truck drive 
of others swear by # 
extra protection, water repellent 
feotures, 


They give er satisfaction, 
work comfort— 


once, protection 


ond full cut to fit, 
Me YOUR DEALER CANT supply you | 


send. in 
"30 ‘Tor’ eversiin or coer, We'll 
send them 


chorges prepaid. 


WORK CAPS 
in moterials to 
match. Wash- 
able, comfort- 


breather eye- 
lets. 


UNION MADE WORK CLOTHES 
50 Years a Friend to Organized Labor 


A genuine steel pock muffier WITH A BEAUTIFUL 
MOTORBOAT TONE Sondee Mufflers feature Improve 


ments for in jhe lead, years ohead of competition. 
er, reduces back pressure 
2, Savings in gasoline will 


For Tractors 
—Makes wood sawing 
fant and’ eaty, Cun 
‘eut enough wood to Pay 
for itself quickly, Eaally 
moved while attached, Big 
heavy blade. FREE details 
OTTAWA MFG. CO. 

W-1001 Oak five., Ottawa, Kans. 


BALL CLINIC, Dept, 5100, Excelsior Springs, Mo. 


FLIGHT 
JACKET 


ge Be 
| @.8 


ANSIGNTA 


Some Models are War Casualties — But all will be Peace -time Favorites 


BASS OUTDOOR FOOTWEAR 
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YOU'RE NATURALLY 
MORE 


LEOs SPECIAL! 


Immediate Delivery on this 


Multitester | 


$ 


i 


Handles AC and DC Voltmeter, DC Milliammeter, High and 
Low range Ohmeter. Size 5183/2. 3/7 meter with sturdy 
DrAronsyal movement. Writefer privity infrmatin tay. 


oe 

* 

* 

x 

* 

i 

x 

> 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

i z 
PHONO AMPLIFIER KITS 

Complete with tubes, all parts, 

* 

x 

; 

* 

* 

-: 

* 

* 

* 

i 


chassis, diagram, ete. Priority 


ASS eehieher” $9 5G 


44 Page Radi Parts Flyer. FREE 
‘at Lea's Tube and Circuit Book... 10 

Giant Radio Reference’ iap.15¢ 
Mandy Tube-Base Calculater.25¢ 


TEST EQUIPMENT 
We have It or can get It! 


| WHEN YoU LOOK BEST 


You know bow people talk about the fellow with the 

“porcupine” hair, Be careful this never happens to you! 
| Now it's so easy to keep your hair smartly and neaily 
| 


Aedes 
Fa col bes, ees 


well-groomed all day long wth Glover's Imperial Hair 
Dress. Try the 30-second massage tomorrow morning 
with Glover's Hair Dress and see the difference in more 
natural-looking softness that makes you feel sure of 
yourself. NON-ALCOHOLIC to avoid scalp dryness 
ANTISEPTIC for clean, protected scalp! Ask for 
Glover's at any Drug Store or Drug Counter—or mail 
the Coupon today! 


GLOVER’S Fnperiat 
HAIR DRESS 


FREE 
TRIAL SIZE 


‘Send Coupon for Pree Trial Size 
—trith eaty tnetructions for the 
famous Glover's 2-Way Medieinal 
‘Treatment and FREE book! 

"The Belentifte Care ofthe Ha 


“JACKPOT” 


Home Mod: 
COIN MACHINE 
Got this 


Webb DISTRIBUTING CO 


1612 NORTH MICHIGAN AVENUE - CHICAGO 11, ILLINOIS 


Zone State — 
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Depart ne en 


Corre oni tu sinclar peale SE paper 
in rooms where air may get damp—such as in 
the kitchen or bathroom. Tomeet these special 
conditions, make a standard glue mix, using 
Ib. of Casco and 1 1b. water for each pail of 
liquid paste. 

When thoroughly dissolved, stir Casco mix 
into the paste. It makes paste stronger and 
more water-resistant. You can use Casco for 
1001 jobs. And here’s why so many folks 
preter Casco for general wood gluing: 


Unusual strength: Casco Glue sets chemi- 


‘as strong as wood itself and is highly resistant 
to dampness, heat, and time. 

Easy to mix: You just add cold water and 
stir. No heating problems. 

Economical: You use Casco as you need-it. 
‘There is no waste. 

For water resistant projects and special 
outdoor jobs, get Cascamite. It’s acomplete- 
ly stainfree urea 
resin adhesive. 
Casco Glue and 
Cascamite are 
available in 10%, 
25¢, and larger 
sizes at all hard- 
ware stores. 


WRITE FOR FREE. Giuin 
dyer 40 household 

Company of Am 
‘Aven: New York 1 


Guide containing 
ddress, 


1 Dept P35 350 Madicon 
Powdered 


CASCO "es" GLUE 


Sets chemicall y—hardens permanently! 


24 | 


Applicator for Scribing Stain 


ALCOHOLIC stain, used to make scribing 
marks more legible, can be applied with a 
small applicator bottle of the type sold with 
cleaning fluids and spot removers. Pass the 
saturated fabric cap over the work once for 
@ smooth, even stain—KENNETH MURRAY, 


Washer Saves Wear on Gauge Block 


‘Wuen drilling a 
number of similar 
holes with the aid 
of a wooden gauge 
block, slip a washer 
on the drill above 
the block to pre- 
vent the chuck 
jaws from eating 
into and wearing 
away the wood. 


Brass Strip Cleans Teeth of File 


CloccED file teeth can often be cleaned 
effectively with a strip of brass. Draw the 
edge of the strip across the file several times 
in the same way that the teeth run. Cor- 
responding notches will be cut into the brass 
that will allow the strip to remove the 


clogging material—K. M. 
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=~ Sam ARC WELDERS 


4 Post War Models now available. 
‘Most complete line of welding 
machines. Any size for any shop. 
From $20 te $200. 
Brazing, preheating, cutting, 
‘spot welding, arc soldering, pipe 
fawing. 

220, 110, 82 Volt Models 
UNCONDITIONALLY 
GUARANTEED 
Highest grade of materials used 

in ‘construction. 

There is a Fomey Product in 
every town in the U.S.A. 

J Also have used Welders. 


FORNEY MFG. CO., FT. COLLINS, COLO. 


Write or 
factory 


/#5 Really WATER -PROOF!, 
Se-Lo’s CLEAR CEMENT (4 


HOW TO OBTAIN 


SHOP TOOLS 


at the earliest possible moment and 
PAY FOR THEM OUT OF 
PATRIOTIC SAVINGS 
IN WAR BONDS. 
Own versatile, low-cost, sturdy 
Boice-Crano 
Band Saws - Saw Jointers 


Fi = le Shapers 
pais Says - Spindle Shaper 


RIORITY 
LAN 


a safe, convenient plan for forward-look- 
ing shop men and home craftsmen. 
True, government priority restrictions are 
removed, but civilian power tool delivery 
delays will continue to exist for many 
months. You can avoid prolonged waiting 
for your tools, or the necessity of buying 
something less satisfactory, by reserving 
@ preferred delivery position now. Use 
this convenient coupon to get details. 
BOICE-CRANE CO. 
944 Central Ave., Toledo, Ohio 


Please nend. without ebligation or cost, detallsof the 
together with a 


THE RADICALLY NE J or 9 HANDLES a ie L — WORK! 


exacting nee 


| contact... 


Promptly. 


OCTOBER, 1955 


This machine was developed to meet an 

for speed and accuracy on the 
Carbon rod) gets "way down imo smallest 
Spaces. ‘It may be Yesharpened repeatedly. 


| Heatis concentrated only at TIP 
. which becomes red-hot on 
no current drain! 


Fully tested, perfected and PROVEN in 
thousands of actual jobs! ‘TWENTY FOUR 
heat temperatures instantly! Use with ux, 
same as ordinary soldering iron. Excellent for 
etching on metal. Maximum secondary out- 

put 5 volts. Complete, compact, ficient: 
lly guaranteed for one year. ‘Orders filled 
Order now, or request circular. 


WYSE LABORATORIES 


211 S. Ludlow St., Dayton 2, Ohio 


$A, precision machine for smallest to 


stripper adapter 
a fon. 


WMailee HAVING MIKEOR, 


FOR HOME, CAMP 
OR TRAILER 


| Pivots four ways... 
Berfect ‘reflection in 
any light. High qual- 
ity 6-inch mirrors, one 
side standard, the 
other magnifying. 
a 


The positive lock of the Streamlin 


conveniently located at the rear of the case. This At Department and Gift Stores 
makes it possible to actually take an inside measure- | By mail postpaid anywhere {a U.S. upon ‘Ohio 
‘ment and retain the reading in the same motion. | jocript of $375, Moncy back guarantee, customers add 
Big demand. Order NOW? 5% aalea tax 
Streamline also has an extra long (7/\,") tip for mak- | CoNSOLITE CORPORATION, Di Ht 
ing one-hand measurements beyond arm's reach. 2S 


bate of ti grede tempered steeland | Ny BEET BURT? i 


~ «MASTER: arte eRea anit 
Gil] wines Ave. sTAeh Ti AYRES I tly 


MASTER RULE MFG. CO., INC. Het] OmTMO COMPANY, R11 West bard’ Ste, Be 
TT son ie Ros Yor, Ys Bape 10 metas ai 


Aranch: P.O. Nox 1547, Oabland, Ce 
BUILD YOUR OWN MACHINE TOOLS! 


Lencloned find $2.65 for the-new 6 1. “Streamling” complete with 
Blueprints $1.00 - Catalog FREE 


BOOKLETS 


THE KIND MEN LIKE! 


(VEST POCKET SIZE) 


‘Foley Automatie, 
2 cut like ain. All hand saws, 
‘cross-cut circular saws can be 


Bie ; MANY NEVER 
Fr: SUSPECT CAUSE 
OF BACKACHES 


This Old Treatment Often 
Brings Happy Relief 
Many sufferers relieve nagging backache quickly, once 
anes Wlacover that the real eaure of thelr trouble may 
“qhe Kidners are Nature's chief, wax of taking the ex 
cos seids and waste out of the blood. ‘They help moet 


FOLEY MANUFACTURING CO. 
Foley Bldg., Minneapolis 13, Minnesota 
Filing busines, no obligation 


Tellef and will help the 15 miles of Kidney tubes fash 
Sat polsonous waste from your blood. Get Doan's Pill 
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uw ! to make 
“GOOD PICTURES’ 


WRITE TODAY FOR THIS 56 PAGE BOOK 
1T WILL HELP You 
SOLVE MANY PROBLEMS 


+ SELECTION OF FILM 
+ EXPOSURE 

+ DEVELOPING 

+ ENLARGING 

+ FLASH PICTURES 
+ FILTERS & COLOR 


the instant you step into a pair of “ELEVATORS” 


JOKE BOOKS 


7 
VOR tHe KIND MEN LIKET temporarily ota he sve you war, plese try agin 
a These pocket-size joke books are because he is constantly receiving {resh shisments 


The THRILL that comes from being TALLER is worth 
waiting for! Most Styles, $12.95 Slightly Higher West, 


de 


loaded full with humor, nib vichlers and 
hat ll make everyone row. Youll 
‘at any pany with there laugh: 


nd 2 $1 ll and we'll ho # ray 
fer ol poche site joke books preped [stom ; ; 
BULCG, Dept. 10-15 | Brockton 88. 

Ben Bea, SOs New York 1,6. php a Cyn I 
— = ; ond nome of nearest dealer, | 
u I 
| Now ———rsssorrraty ———— | 
ee | | 
% inl 94 oo | Address | 
John R. Sandstrom, Rt. 1-0. Clearwater, la. 2°) ei — Sid i 


Send 15¢ 


yare Counters, 
DEALERS INVITES © com. 1945 LAKE CHEMICAL CO, Dept. PS, 607 N. WESTERN AVE., CHICAGO 12, ILL 
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VEST POCKET SIZE. 


FREE TRIAL eIDEALI 
ONLY XMAS 
ro: $250 Mert 


Hotere teria 
poets aon es 
repo 
cae eee 
yBEA FBP oh 


‘SEND NO MONEY 


FREE!! 


‘© Each BabyCgleulator GADGET, Substantially 
enclosed "in Rewniful 28-gauge steel 
rich-looking | Leather- ranted for life 


ette Casemat no extra 
cost, 


ality for as ttle money 
SEPTED. AS THE. FINEST 
LOW ‘PRICED CALCULA. 
TOR FOR OVER 30 YEARS! Uf 
Operates with a fick of your 
finger. Adds, multic 
plies, div 

Inillion, Pays for’ itself over 
and over in mistakes avoided, 
and time saved. 


Baby 
ide: ery Gift oc- 
cs ‘Graduation— 
For 
men, women, children—teach- 
ers, business ‘people, home or 
shop use, 


TEN DAY TRIAL I 
MONEY BACK GUARANTEE = | 


f 
Dey Tiel etter, 
buy ANY “Celculetor wi 
hatpe and address, pay postman $2:30 plas postage (if 
fash is ent, we pay Dostage~you save upto 40c). (Send 
full cash if outside US.) Money back within 10 day : 

| 


if not delighte 


AGENTS WANTED 


CALCULATOR MACHINE CO. (Mfrs.) | 
DEPT. 459 P.O. BOX 1118, CHICAGO, ILL. 


I for. Send | 
J Cor et once COD. or I'am’ enclosing’ $2°50) 


| ame 


| adaress. . 


RAISED FROM 
BODY OF PLATE 


SLOT LAID OUT 


Chipped Steel Plate Burns Faster 


PREPARING to burn a slot in a 2” plate, a 
boilermaker first turned up a heavy chip 
with a chisel before applying his torch to 
the metal. When he brought the flame to 
play against the chip, the metal started to 
burn almost immediately because the chip 
melted and permitted the flame to cut into 
the body of the plate—JoHN KRILL. 


Soldering Joints in Small Tubing 


WHEN soldering small 
tubing, insert a wire of 
about the same diameter 
as the id. of the tube, It 
not only helps you to ob- 
tain a smooth joint, but, 
when removed, leaves the 
inside of the tube clean of 
solder and ready to use. As 
the solder hardens, rotate 
the wire—H. W. Swore. 


Washer Rack Keeps Sizes Assorted 


FINISHING nails, driven through the bot- 
tom of a strip of wood, make handy pegs for 
racking washers of different sizes so that the 
right one can be found quickly.—B.G.REAMS, 
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A Your PHOTO Ow 
wm STATIONERY 


70 Sevens 99 22 


Potocn 
PHOTO SPECIALTY CO. 
aw. ne Bebop ew Yk 


When Writing Advertisers Please 
Mention Popular Science Monthly 


THE NEW 


SAND-O-FLEX 


Sands, buffs all flat and 
irregular surfaces on 
woods, metals, plastics 


Slip the Sand-O-Flex on your 

motor of flexible shaft, and 

you've got the ideal sander for a 

hundred home uses. Use it on any. i 
‘material for a quick, perfect sanding, » ay 
buffing or fini job. Because of the briscle- (RM TJ 
backed abrasive strips, chs is the only sander WER] 
that can reach inside comers and out of the 


‘way places as well as flat surfaces. No skill required. For model, 
toy, cabinet making; boat building; for inside the house on 
floors sills, mantles, moldings; furniture refi 


and finishing metals; for removing paints, varnishes, rus, ec. 
“Any 4 HP motor with speed of 600-1750 
RPM is recommended. Diameter of Sander 
dody, $14”. Overall sanding diameter, 
‘Weight, 2% Ibs. Equipped with one ca 
tridge of #100 Metallite Cloth which 
instantly replaceable. Other abrasives are 
available for rough or finished work. Buy 
today to complete your home workshop. 
No Priority necessary. 
See your hardware dealer now. If he does 
not yet stock Sand-O-Flex, fill in coupon and mail at once. 
-— —- 
Sand-O-Flex Corporation 
4373 Melrose Ave., Hollywood 27, Calif. 
Flex complete with araive to it 4" 


Address 


My bardware dealer is, 


THE “POCKET-SIZE” 


* MACHINE SHOP 


PUT THIS “WAR VETERAN” TO WORK 


Long before Peart Harbor. Dremel Moto-Tools won their 
is by tackling l3 


be" in. tool room 


jagh-Kelvinator, Consolidated Aircraft, Northrup, 
‘and many other arsenals. 


271000 
‘tardy alte 


im. Weighs only 13 ez 


shaped to fit the hand. 


Shock-proof Bakelite hous 


ced for vibrationless operation. 
Uses 110-120 AC. or D.C. current 


Ask your Dealer about Dremel 
Moto-Tools and accessories. if he 
does not handle them, send direct 
to factory. Write today for FREE 


CATALOG. 


* 516.50 DREMEL MFG. CO., Dept. T-12 


OCTOBER, 1945 


5-K, Racine, Wisconsin 
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Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


eat For Pleasure ond Profit! 


have a workshop—at home or i busi 
Bexe=you need this new Warner, Electro: 
later. ’At the stroke ofan, electrned brash 


Blethod in'ea 
furnished 


today for Fi ‘apd 
Hterdture. ACE AT ONCE! Mai! Conson, 


WARNER ELECTRIC CO. DEPT. D-7 
Chicane 1 


Basen) 


“WONDER” 


ELECTRIC BUTTON 


A Rare BARGAIN IN 


PIPE TOBACCO 


Surplus from compgunded 


Muaranteed to give you new 


thal in plpesmoking.” Will 
ever cloy oF jade the palate 
Ie always good—always dif 
ferent! 


SMOKE IT AT 
OUR RISK! 


Order a trial 1% Ib, container 
Of BARGAIN BARREL for $1 
smoke a few pipefuis. Savor this delightful mixture that 
iways pleases. if you are not fally satisfied. you can 
turn package for complete refund. Order TODAY! 


Sidney P.Ram, Tobacconist for Connoisseurs 
59 W. Monroe St., Dept. DK-622, Chicago 3, Ill 


5| HANDY ASSORTMENT ¢- 

Ds, roe aecnanies cars 9] QB 

2 ORRSHOPS HONE USE 

SCREWS @ NUTS e BOLTS © WASHERS 

RIVETS @ SPRINGS @ BRACKETS @ MISC. 
MORE THAN 1,000 PIECES 


5 full pounds—a veritable treasure 
ices for every pract 
Ser now. 


HUDSON TRADING CORPORATION 
The House of Handy Assortments 
(©-161West Hubbard St., Chicago 10, 


TELEVISION 
sets * tubes * parts 


NEW FACTORY SEALED 

Cothode Roy Tuber for Tele: 
sere $19.00 vision & loscoper_Amehenel 
wont sari 13,00 Coaxial cable, special for Television, 


wu sat, 9.00 72 Ohm, fociory price $.05 p. Mh, 
your price $.25 p, It. procticaly ail 
types of rodie tuber ef ceiling. prices 

Send for complete list of obove ond other television 
material. Send your erder to 

ELECTRONICS SERVICE AND SUPPLY 


PS. 10, 264 W. 40th S1., New York 18, N. ¥ 


Qrrecial | WHITTLER’S Kit $4 


3 Be Ie 3 


5 Gio woTTLER” Dept. P5:2 


Analyse Deeree 
‘ap to $1. orl? 


ADDRESS A.1.G.A., INC., ETS JOPLIN, MO. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


do you WORRY? 


Why worry and suffer any 
longer if we can help you? 
‘Try a Brooks Patented Air 
Cushion. This marvelous 


appliance for most forms of 
reducible rupture is GUARAN- 
TEED to bring YOU heavenly 
comfort and security—day and 
night—at work and play—or it 
costs you NOTHING. Thousands 

Light, neatitting. No hard pads or springs. 

omen, and children. Durable, cheap. 

to prove it. Not sold in stores. Beware 
ions, Write for Free Book on Rupture, no- 
risk trial order plan, and proof of results. All 
zespondence Confidential. 


Brooks Company, 360 State St., Marshall, Mich, 


100X ASTRONOMICAL TELESCOPE 
ON oy NS KIT 


And 40 aime to bulld too. Even,a boy can follow the easy 
Instructions "Rirnlshed. with enc tA 
fasant educational work and this: wonds 


hu scope cans BS 


low cost, $1.95 


P. ‘s “BEELERSCOPE co. 
North Hollywood, Calif, 


KATO ENGINEERING CO., 


47.9ihse¢e AUTO CEMENT 
Mends Most Anything : 


_ metal, cloth—mends 
ining boards, windshin 


cP otra 
rubber Te metal ond gon teste 0 
Teather. Lorge tube 1Oe, 

‘Ai Morderare or 18e Stores: 


LEATHER 
WATCH BRACELET 


OCTOBER, 1945 


WATERPROOF 


Waterproct, shockproof, antimagnetic, radium 
dial ond hands, unbreakable crystal, precision 
tested, sweep second hand. 


No. PE 121 
15 Jewels, stoinions steel beck 


$39.75 
$42.50 


$59.75 
Prices Include All Federal Exel Tax 
Pon Malt" Orders Promptly Filed, 


Write for Free Iillustroted Booklet “PE” 


BELL WATCH COMPANY. 


Time ond Life Bldg, Rockefeller Center, Now York 20, N.Y. 


No. PE 212 
17 Jewels, stainless steel bock 


No. E328 SELF-WINDING, 
7 jewels, stolniess alee! cove 


Countersink Metal, Wood, Plastics with this 


EXACTO automatic 
MICRO-STOP 
COUNTERSINK 


Evan farm, home works 

bout building. sheet metal 

‘or general machine shop 

needs this automatic stop 

countersiok. Instantly 

hand adjustable ro desired 

micrometer depth. Cuts 

clean, accurate counter 

sinks in all types of wood, 

meal, plastics. For dail 

press, portable electnc dai 0 
‘Over balf million used in precision 


‘raft fabrication. Sturdy construction, sim- 
plifed design and minimum of wea 
parts assure a lifetime of service. Cat 


precision-made from high speed 
Stel, same as for aurcraft industry — are 
fnterchangeable and can be easly sharp- 
ccned. Drive shaft runs in bronze sleeve 
Self-lubricting chrust beating. Other 
ccoters and pilocs available 

‘Mail your check or money order 10- 
day! Your Exacto Automatic MicroStop 
‘Countersink will be sent prepsid 


es 


*75,000 


for boy 
MODEL BUILDERS 


8 UNIVERSITY SCHOLARSHIPS 
588 CASH AWARDS 
36 CONVENTION TRIPS 


Here's the biggest news you've read in a long 
time, You are eligible to try for these awar 
in the TWO competitions listed below—if 
you reside in the United States and are be- 
tween the ages of 12 and 19 inclusive. 
1, NAPOLEONIC COACH COMPETITION — 316 
fading. two $5,000 and. two. $3,000 
. In this, you build 2 miniature 
model Napoleonic Coach to plans we furnish you. 
2, MODEL CAR DESIGN COMPETITION — 316 
awards, including two $4,000 and two $2,000 
holarships. All you dois make'a solid model 
‘embodying yout own ideas of mocoe- 


Rules are simple and fair 


In both competitions the following regula- 
tions will prevail. Boys 12 years old, or 
older, but not yet 16 by September 1, 1945, 
Compete In the Janior Division. Boys 16 yeass 
old, or older, and not yet 20 on September 1, 
1945, compete in the Senior Division. All 
boys’ within these age limits are eligible to 
Guild Membership. There are no dues or en- 
trance fees of any kind. Each member shall 
receive, without charge, an official Guild 
membership card and button, and a full set of 
Guild drawings and instructions. Both com- 
petitions close July 15, 1946, and are open to 
all boys within the age limits, including the 
sons of General Motors employes. In all cases 
where the son of a General Motors employe 
qualifies for an award, duplicate awards will 
be made. 


FISHER BODY CRAFTSMAN’S GUILD" 


‘An educational foundation sponsored by 
ion of General Motors 
General Motors Bldg., Detroit 2, Michigan 


Gentlemen: Please caroll_ me ‘in the Fisher Body 
Craftsman’s Guild for 1946, in the 

CANapoleonie Coach Competition 

1 Model Car Design Competition 

Send me full instructions without charge 


Name 
Address 
City ___Zone State 


[was born on the day of ___19__ 


‘Name of parent or guard 


HOLE CUT IN 
COVER 


CAN OF CLEANSER 


Carton Camouflages Cleanser Can 


ONLY a few minutes are needed to change 
an ice-cream carton into an attractive con- 
tainer for a can of cleanser. Cut a hole in 
the carton cover slightly larger than the 
ring of apertures in the top of the can, cut 
down the carton, and paint.—E, S, 


Place Mats Made from X-ray Films 


OFTEN obtainable from a doctor, discarded 
X-ray films of the larger sizes make ex- 
cellent place mats. Immersing them in a 
hot solution of washing soda will loosen the 
emulsion sufficiently so it can be wiped off. 
Cut the films to equal size and decorate with 
decalcomanias. Such films also can be used 
around wall switch plates to prevent finger 
marks on the wallpaper.—GEORGE BARR, 


Block Device Locks Clothesline 


Ir A clothesline must be removed after 
each washday, the arrangement of blocks in 
the accompanying sketch will make the 
operation much simpler. Cut the blocks as 
shown from 4” stock. Fasten one block in 
a stationary position to each end support, 
and, immediately above, attach a second so 
that it pivots on a screw. The slightest pull 
weiges the line firmly between the two 
bl.cks, but it can be removed with ease sim- 
ply by lifting the top one. A dowel on each 
upper block serves as a handle—D. H. 
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GH and Penpy Pal” 
“DU: Fink GARDEN TRACTORS 


Sait peo ion eiaeS, Oe Feauert., Was 
juction—We supply repairs for 
SHAW ivactore sold ia Saal yearn in 


BUILD YOUR OWN RIDING 


Of rubber tires: 


will plow. ‘Pans. for 
Dutlaihg, in few hours, any ‘one of 
above, postpaid for $1.00 ‘(state 
Which’ wanted) or all for $2.00. 
Money ‘Back Guarantee! 


LOCATES TROUBLE INSTANTLY 
IN ALL ELECTRICAL DEVICES 
HANLAN APPLIANCE TESTER 


HANLAN CO., 1419.8, West Jetfersonp Los Angeles 7, Calif. 


12 PHOTO and ee RINGS 


(20) ENGINES IN STOCK 


‘The G. H. Q. miniature gasoline engine that 
really operates is still available. Over 100,000 
wold to date, 1/5 H.P, Compiete with y- 
Wheel and propeller, ‘fuel. 18 accessories 
‘and full instructions. ‘Pully bench tested and 
Feady to run, Power for all models, #20 com- 
Dlete. “Send only $1.00—Shipped Collect 
‘D. same day. Send for free illustrated 
log of hundreds of hobby Items, 


Announcing—A New 


Drill Press Accessory 


THE BARRON sess 
ROTARY SURFACE 
SANDER eset 
Note these Special 


Features—Made of Al- 
cosalominum. Machined 
nd balanced for smooth 
tion in drill press chuck. For surface sanding woods, 
plastics of polishing meal surfaces, Complete. with 20 
fnstandy removable sanding cup discs. No messy glu 
Berd Leaves am apute sooty absolutely cue pata 
Enis ‘Does not Leave waves fr striation 
work "The only tool of its Kind. Shipped pre 
ba 10 DAY MONEY BACK GUARANTEE for 85:95. 


The IMPROVED 
Multi-Purpose Drill 


Press Planer. °7-" 


Not only surface planes toughest 
Not gelled planes wo peccsion 
iimice but rabbets, routs, 
pommel exponen beads 
tenons, panels: tic. 10'm depth ol 
Spec Barron ext lone hisspeed cuter blades. Thou- 
sands now in use. Ms ie of, nes aluminum, machine 
gaished thru-out. Vibrationless. Fits any drill rest. 


Fe econ 40 DAY MONEY BACK GUARA 
TERR Refer of task, money order or COLD. for $7.50. 
| Baron ALL-METAL 


Auxilary DRILL 


heavily ribbed—mach- 
ch extra large working 
‘Steel Planer Fence. Can 
‘operations, innumerable other 
yy at $8.85, express collect. 


(Or Write For CATALOG 
INCORPORATED 
it 1, Mich. 


TOOL 


aso be 
drill press uses. A 


See Your DEALER. . . 
BARRON TOOL Co. 
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‘Diane SUPERCHARGED WELDER 


DESIGNED 10 DO- HIGH GRADE WELDING INEXPENSIVELY. 
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BOOK BARGAINS jf. 


Y 
EVERY ONE “7 
AN UNBEATABLE VALUE! 


Prepared by the Editors of POPULAR SCIENCE MONTHLY. these esa bee 

‘are bursting with up-to-the-minute information, pictures, an z : 

grams that will save you both time and money! You need not ale 

tate to order one or all for your own enjoyment or to use 7 gifts. 
We guarantee complete satisfaction or your money back 


FIX IT YOURSELF 


Home repairs made easy. Be your own 
handy-man! Simple directions and easy 
to-understand diagrams show how to fix 
and repair furniture, electric outlets, win- 
dows, doors, leaky pipes, floor boards, 
chimneys, boilers, weather proofing, and hundreds of ott 
construction and repair jobs around the house. You will 
surprised how easily you can do things after reading “Fix 
Yourself.” 256 pages, 163 helpful illustrations, complete | 
dex, De Luxe edition. 


WITH TOOLS 


It’s easy to do your own repairing—and lots of fun 
besides — if you follow the simple instructions in 
this big new 260-page book! Everything you need 

to know about carpentry, plastering, plumbing, painting, masonry, 

shingling, wallpapering, electric wiring, etc. De Luxe edition. 


THE HOME CHEMIST MODEL RAILROADS 0 
Shows you how to set up an inex- A practical handbook for the model 


pensive lab and perform hundreds railroader! Complete instructions 


of thrilling, useful experiments. How to baffle and diagrams for building locomotive, cars an¢ 
friends with chemical tricks, stunts and magic. equipment, constructing scenery, laying ou 
192 pages. De Luxe edition. track, etc. 258 pages. Full cloth binding. 


WOODWORKER'S MANUAL WONDERS raroucn EFT 
Everything you need to know to THE MICROSCOPE 


turn out professional articles in Hundreds of exciting experiments you can 


your own shop! How to make joints and cuts, with any microscope! How to secure specimens 
inlay and veneer, apply fillers, stains and finishes, build apparatus, make slides and photomicro 
etc. 192 pages. Full cloth binding. graphs, etc. 192 pages. Full cloth binding. 
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BLUEPRINT READING 


MADE EASY Bp 9 
A. ready-reference encyclopedia for $ | 28 


men who work with tools, complete in 

one huge 596-page profusely illustrat- 

ed volume. It-can save you time and labor, help you to do all 
types of shop work more quickly and easily. You have to know 
how to read blueprints for welding, carpentry, plumbing, ma- 
chine work, tool making, aviation mechanics, engineering, 
etc. Was $2.98—-YOU SAVE 40% IF YOU ACT NOW! 


EVERYBODY'S RADIO MANUAL 


How to build and repair your own radios — tiny 
portables, F-M receivers, radio-phonographs, short- 
wave sets, recorders, wireless record players, etc.! 
Written in simple, non-technical language with a 

wealth of drawings, diagrams and wiring circuits that make every 

step easy to follow! 256 pages. De Luxe edition. 


BOOK OF FORMULAS 


Recipes, methods and secret processes. Make your 
own glues, cements, cleaners, polishes, enamels, 
paints, cosmetics, dyes, inks, toothpastes, soaps, photo 
chemicals, oils, lubricants, and scores of other articles 
for home or business use. De Luxe edition. 
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POPULAR SCIENC! 
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| AUTOMOBILE || FOOT PAINS 
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‘YOU CAM BUILD THIS. rare Poeine 
AMAZING KEW AUTO JUKE BOX 
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wt Quick Li ig Relief 
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Already in Operation owrmonrry nears 


] SEND TODAY For Simple Layouts, Pla ARCH HEELER CO., Dept. 5L-6, COUNCIL BLUFFS, IOWA 
| Instructions. . . . Only $3.00 complete, post-paid. 


| Avro sue Box company, 


() Money or 
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screen projection Por 35 mm. ties, rip fm and 8 or 16 mm 
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| 
| 
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MENDER 
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ing, workin wang: At Herdwore heot-proe!, tight mend. Hun- 
dow RN : oF 100 Store. reds ‘of user. Lorge tobe 10 


Millions Save with So-Lo Menders 


3227 Indiona Ave. ‘St. Louis 18, Mo. 


SHARPEN YOUR DRILLS WITH THE 


E-Z DRILL SHARPENES 


A fixture, was developed for fact 
Surdity bulk, attaches to See hratie 
Tne which enabl just quickly for alters 


ROUND SHANK DRILLS FROM THE SHORTEST 
LONG—3/32" TO 1 1/16" DIAMETER 


SAVE MONEY WITH E-z. Comes complete with Instructions, ready to sharpen your 
dull rite 


‘POsTAce 
FRED F. TEN EY CK, tor sedis sau: 
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system, The result is am ever: 
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Soft, 
hold fe securely 
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Learn rei HOME 
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_BENJAMIN AIR RIFLE CO.M1! MARION ST., ST.LOUIS 4, MO. 
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LANE TOBACCO, LTD., 156 E. 42nd ST., NEW YORK 
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LIKE TO RELIEVE 
INCONVENIENCE 


AND PAIN? 


ASTHMA 
RELIEF 


‘A Modern Inhalant Method for 


Relieving the Sym f Asthma 


OxTEe BrCl of Non-Cardiac Nature and Hay Fever 


2642" WINGSPAN! 
@1T’S AUTHENTIC! 
Right down to 
the last detail! 


Money Back Guarantee 
Send for Free Book, Dept. PS 
> BOEATIEASY DISTRIBUTORS, INC. 
DELAWARE 
65 Coder St. Seatte 1, Weshington 


Use This of Any Similar Product Only 
‘As Directed by Accompanying Literature 


MEND TIRES, BOOTS, 
HOT WATER BOTTLES, 
So-Lo RUBBER REPAIR KI 


Soves rubber. Easy to use—ius! spreed 
fon, let dry. Millions sold! Complete 
Ki, enough for 20 average repairs, 
2%. At Herdware or 10¢ Stores. 


Coter ape Ne Conese ae Millions Save with So-Lo Menders 


You'll find your biggest model-building 
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i-finished parts: finished turrets and 
of form caled dual 
many other 


CHICAGO 


(COMET MODEL AIRPLANE & SUPPLY CO. INC. | 


books full of KVOW-How on Practical 
DESIGN for ARC WELDING” 


Get The FACTS About This SENSATIONAL. ... 
REAL RADIAL AIRPLANE ENGINE 
BUILT IN MINIATURE — WEIGHT ONLY 22 OZ. 


NEW 


| ECHOPHONE ec-1a 
‘MORTON M-5, REAR 


Now You Can Ha RADIO RECEIVER 


THAT LOOKS — SOUNDS — FLIES LIKE REAL Beionsof poe rt tp own thls papalas commie: 
7 5 ype set for short-wave and regular 
ha, Morton, 5 Fn ddcast reception. Many new features! Covers 
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Any Ohm's Law NOW AVAILABLE 
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For the Amateur and Professional Artist 
and Sculptor. Giving detailed study of every 


part of the body. Viewed mice $100 
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YOU MAY BE THE ONE 


GIVE! 


Eminent scientists lack funds for 
experiment . . . cancer clinics are 
starved for equipment , , . money 
is needed to care for advanced 
cases. 


Five million dollars a year might 
cut the deaths from cancer. Might 
save you, one dear to you. Yet 
Americans give less than one 
million dollars. Do your part! 
Send us anything from 10¢ to 
$1,000. Every bit helps! 
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LEARN ELECTROPLATING— 


Complete Instructions by a practical plater, with formulas 
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PLATER HYDE, Dept. B, P. 0. Box 176, National City, California 
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NEW!" tncmeces... 0eartsmen,.. STUDENTS! 


SHELDON 


ADDITIONAL, EXCLUSIVE TABLES! 
COMPLETE WITH CASE! 


The BIG small lathe CS 
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| at |] ee en ta te, modern 
2 FIGURES ANYTHING! rice Held. 11%" swing, 1° collet cn act tall eek 
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PICTURES 
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BOYS Ful BOOK 


I1’S JAM-PACKED WITH THRILLING 
GAMES, SPORTS, TRICKS, AND 
INDOOR AND OUTDOOR PASTIMES! 


YES, this joy-crammed volume is loaded from 
cover to cover with an endless variety of diver- 
sions—How to build model airplanes that real- 
ly fly... How to send secret messages . . . How 
to handle a rope like a cowboy . . . How w 
have more fun on your bike . . . How to mystify 
your friends with magic. .. How to build your 
own radi 

It's bursting with sizzling suggestions for your 
entertainment—How to build a soap-box racer 
. . . How to teach your dog tricks . . . How to 
hunt, fish and shoot like an expert ... How to 
have fun with games... How to fly kites . . . 
How to win at table tennis... How 1 have 
fun in the water! 

And that’s not all! You can perform science 
stunts at home; be the life of the party with 
match tricks, optical illusions, and other puzzles 
and brain teasers! You can build innumerable 
things—a toy dude ranch, a speedy model motor 
boat, a steam engine, a secret-door bookcase, etc. 

SEND NO MONEY NOW! 
But you must see this big 192-page volume, 
printed in two colors and profusely illustrated 
with 470 photos, drawings and diagrams, Mail 
the coupon below for your copy for 5 days 
FREE examination and enjoyment. Send no 
‘money now—just pay postman only $1.49 plus 
postage for the regular clothbound edition; or 
only 49¢ more—$1.98 plus postage—for the 
handsome DeLuxe edition bound in pin-seal 
finish linen stamped in simulated gold and black. 
If not thoroughly delighted, return book within 
5 days for full refund. Quantity is limited, so 
ACT AT ONCE! 
MAIL THIS COUPON TODAY! 


t= 


FOREMOST BOOKS, Dept. 1045 
104 East 26th Street, New York 10, N.Y. 


Gi Check here if you send payment with order, 
‘will pay all shipplog costs. "Same return privilege. 
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PLAN YOUR 
HOME 
MOBKSHOR. 


‘The home workshop you have 
been dreaming about’ may be- 
come a reality sooner than you 
think, if you make your plans 
now. First thing to do is to draw 
a floor plan to scale showing the 
locations of all machines, benches, tool cabinets, and shelves. 9-INCH LATHE FEATURES 
You can then decide on the equipment you want to install. 
‘You will want to include a South Bend S-inch Lathe, This  "Meased’anane 2, 'Seizceze"* 
fine precision tool has long been considered basic equipment fact 
for the better shops. No single piece of equipment will give _ Bett drive for smooth, quiet operation 
you greater satisfaction or pride. With it you can perform a leg 
wide variety of operations (turning, boring, drilling, cutting 
screw threads, milling, polishing, etc.) on metals of all kinds, 


Superfinishe with large 


Back-gear drive for power and low 
‘speeds 
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= 4 to 224 per 
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i wood, plastics, and similar materials. Thread cut ae 
Although most of these lathes are now shipped on pri- 
ority orders, non-rated orders are bein; Worm drive, and friction cluteh,f 


eg accepted for post-war delivery. Avail- power 
able in five sizes, 9” to 16” swings. Torte eet er sient 
Write for catalog, stating size in which headstock, saddle and tailstoc! 


you are interested. 


longitudinal and cros 


) Lathe Builders for 38 Years 


SOUTH BEND LATHE WORKS 


456 EAST MADISON STREET SOUTH BEND 22, INDIANA 


POPULAR SCIENCE 


Lei THE NATIONAL EDUCATIONAL ALLIA! 


PREPARE for 2 post-war job—be ahead in the coming competition 
for better earnings! Now—in your own home—you can get the FOF 
higher learning that wil pen the doors ef personel advance: 
in post-war Americal At a cost of little more then one cents 6 Out 

n, You con receive Instruction In 37 proctical college courses 

ance — 
# Harvard, Pittsburgh, Mol. Tor 
Columbia, Notre Dame, Princeton, Chicago, Stanford end dozens 
of others! All 57 famous courses are aveilable to you in book 
form—in 10 superb, brilliontly Illustrated volumes—The Popular 
Educator Library—at amazingly low cost 


m 10Volumes = 57 Courses 
POPULAR 1585 Lectures 
PULAR | | EDUCATOR PREPARED BY 61 EMINENT 
rool EDUCATORS. 
POPULAR | | | EDUCATOR ATTEVINM | fee! SELECTED FROM 47 GREAT 
UNIVERSITIES! 
EDUCATON LIBRARY 5120 PAGES! 
2437 ‘PICTURES! 
See Reverse Side of Attached 
Flap for List of 57 Courses! 


POPULAR LIBRARY 


DUCATOR 


LIBRARY Organized to Help Mil- 

lions Broaden Their Knowledge and 
Increase Their Earnings, the Alliance Of- 
fers You These 57 Easy Reading Courses 


at a “Miracle” Bargain Price! 


THINK what these courses can mean to you today, when Amer- 
ica stands on the threshold of the greatest boom of all time! 
Industry is ready to spend seven billions in plant expansion; the 
railroads, another billion and a half, Pent-up demand for civilian 
goods is unprecedented in history! But, while post-war oppor- 
tunities will be richer than ever, competition for the better jobs 
POPULAR will be keener than ever. Whether you're a war worker, ex-service 


We AMM 


(idee TAAL 


man, or white collar worker, you can get a head-start in the race 
|EDUCATOR by acquiring now this higher educational background that opens 

the way to greater earning power. These 57 Reading Courses, pre- 
| LIBRARY pared by experienced college instructors, cover a great range of 


subjects. An education of this scope would ordi- 
narily cost you thousands of dollars and years 
devoted to school and college. Yet through the 
Popular Educator Library you can educate your- 
self quickly in your spare time at home—at a cost 


“World's greatest bargain in education” 


is the opinion of over 400,000 men and 


Soares we are. alreeely: aepering of only a few cents per subject! 
these 57 home study courses. “I paid 
120 for a course in Accounting, Learning Made as Enjoyable as Reading! 
which would not compare in any way ‘These 57 Courses are as enjoyable as reading a popular 
with the wonderful lessons in the Al- picture magazine, They are 30 varied in appeal, 80 ab- 
liance Course 1.0"D., New Ha- sorbing in interest that you will devour the lessons with- 
ven, Conn, “Have never before re- out realizing that you are “studying.” Every Course is 
ceived so much benefit from an edi carefully graded and easy to follow. Every illustrated 
cational course in such a short time lesson is short enough to be absorbed in a few minutes. 

Nl, “The lan- Your mind retains what you learn without effort—and 
guage are worth more opens to new horizons, new achievement, and greater 
than the pr is, Alberts PoPt earning possibilities than you have ever envisioned. 
Can, “As nea ass Pr rm 


terial as it is p 


EDUCATOR 
Dr, C.E.F., Houston, Tex, ign 


LIBRARY 


ONE-SHOT 
ANTI-FREEZE 
Protects 
the Equipment 
of the 
Armed Forces 


You know these 


PRESTONE 


ANTI-FREEZE 


This year, again, there’s a limited sup- 
ply of “Prestone” anti-freeze—limited 
due to continued needs of our Armed 
Forces for one-shot cooling system 
protection. 


‘The sooner you see your dealer, the 
better your prospects. Prestone” anti- 
freeze will not evaporate, boil away 
of foam off. It protects against rust 
and corrosion. One shot lasts all win- 
ter—with “Prestone” anti-freeze in 
your car you're safe and you know it! 


How anti-freeze is being distributed 
this year 
‘To protect the nation's motor vehicles, 
the War Production Board, with the help 
of the Anti-Freeze Industry Advisory 
Committee, set up a state allocation plan 
for the distribution of all anti-freezes. 
This plan is intended to assure motorists 
of some kind of anti-freeze protection. 
Some "Prestone” brand anti-freeze will 


be available in all communities. 
NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


Do you know these? 


centi-aircraft gun 
recoils 
circraft catapults 
sound detection 
‘equipment 


